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SUMMARY 


PROBLEM 

Analyze  and  display  acoustically  significant  features  of  the  sound  speed  distribution 
for  the  western  Indian  Ocean  utilizing  available  hydrocast  data  and  temperature  data  from 
mechanical  BTs  and  XBTs. 

RESULTS 

Hydrocast  data  with  computed  sound  speeds  at  standard  depths  provide  the  basic 
information  to  define  fourteen  areas  of  the  western  Indian  Ocean  that  are  reasonably  homo- 
geneous with  regard  to  sound-speed  properties  and  can  be  summarized  by  a single  profile 
for  each  monsoon-oriented  season.  The  greatest  variability  in  vertical  sound  speed  is  pro- 
duced at  mid-depths  near  the  Gulf  of  Aden  by  advective  and  diffusive  mixing  of  the  highly 
saline  Red  Sea  Water. 

Seasonal  data  presentations  of  bottom  conjugate  depth  (the  shallow  conjugate  of  the 
bottom  sound  speed)  and  depth  excess  (water  depth  below  the  deep  conjugate  of  the  near- 
surface sound-speed  maximum)  are  presented  for  the  region  west  of  75°E  and  north  of 
20°S.  Results  indicate  a primarily  bottom-limited  situation  and  identify  restricted  areas  of 
the  Somali  Basin  with  convergence-zone  potential. 

The  upper-layer  characteristics  of  layer  depth,  in-layer  gradient,  and  below-layer 
gradient  are  displayed  seasonally  in  contour  format  based  on  sound-speed-converted  BT  and 
XBT  temperature  data.  Emphasis  is  placed  on  the  significant  effects  of  the  seasonal  mon- 
soons, and  in  particular  the  strong  SW  Monsoon,  on  the  near-surface  structure.  Results 
based  on  the  two  data  sources  are  presented  separately  and  some  comparisons  are  made. 

RECOMMENDATIONS 

Extensions  of  the  present  analysis  into  the  eastern  waters  and  south  to  about  30°S 
latitude  will  complete  the  presentation  of  summary  information  for  the  strategically  signifi- 
cant regions  of  the  Indian  Ocean.  Additional  study  is  required  to  determine  the  nature  and 
extent  of  the  perturbations  created  by  the  mid-depth  intrusion  of  Red  Sea  water  on  the 
western  Arabian  basin.  Additional  hydrocast  data  and  XBT  data  to  supplement  the  current 
set  are  particularly  needed  for  the  southeastern  Arabian  basin  and  the  south-central  Indian 
Ocean  region. 

Interpretations  of  data  presentations  based  on  summarized  historical  information 
are  restricted  to  general  conclusions  regarding  the  expected  ranges  of  variables  and  gross 
distributions.  Knowledge  of  synoptic  spatial  variations  of  sound-speed  characteristics  over 
ranges  of  the  order  of  magnitude  of  expected  acoustic  propagation  is  important  to  the 
understanding  of  environmental  influences.  This  information  should  be  provided  by  at-sea 
exercises  designed  to  answer  specific  propagation  problems. 
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INTRODUCTION 


The  strategic  significance  of  the  Indian  Ocean  has  increased  in  the  last  decade; 
however,  an  understanding  of  the  basic  acoustic  structure  of  this  oceanic  region  has  lagged 
that  of  other  major  oceans.  The  International  Indian  Ocean  Expedition  (1IOE,  1960-65) 
has  provided  for  the  first  time  an  amount  of  temperature  and  salinity  data  that  seems  ade- 
quate to  support  investigation  of  the  distribution  and  seasonal  variability  of  sound  speed  in 
the  upper  layers.  A seasonal  analysis  of  the  temperature  in  the  upper  500  m and  the  struc- 
ture of  the  underlying  main  oceanic  thermocline  has  been  completed  (Ref.  1 ).  A good 
general  analysis  of  the  sound-speed  structure  with  data  presented  for  1 2 cross  sections  and 
36  individual  locations  north  of  10  S has  been  completed  by  NAVOCEANO  (Ref.  2). 

NUC  is  the  lead  laboratory  for  undersea  surveillance  for  all  ocean  domains,  includ- 
ing the  Indian  Ocean.  Studies  have  been  proposed  to  support  the  Naval  research  effort  to 
establish  operational  capability  in  this  region,  and,  specifically,  NUC  is  responsible  for  pro- 
viding environmental  inputs  for  acoustic  prediction  to  support  undersea  surveillance  efforts. 
This  report  is  an  initial  step  to  satisfy  this  responsibility. 

The  objective  of  this  study  is  to  provide  a comprehensive  summary  of  the  spatial 
and  temporal  distribution  of  sound-speed  structure  for  all  regions  of  the  Indian  Ocean  of 
interest  to  the  Navy.  The  present  report  covers  the  region  of  the  Indian  Ocean  north  of 
20°S  and  west  of  75°E,  concentrating  on  the  main  ocean  basins.  The  Red  Sea,  Gulf  of 
Aden,  Persian  Gulf,  Gulf  of  Oman,  and  shallow  continental  margins  are  essentially  excluded, 
't  is  desirable  to  define  sound  speed  provinces  and  to  present  representative  sound-speed 
profiles  for  each  province  and  season  to  support  acoustic  modeling  studies  and  exercise 
planning^  The  seasonal  distribution  of  significant  acoustic  properties  affecting  long-range 
propagation  is  also  important.  Convergence-zone  propagation  requires  that  the  near-surface 
sound  speed  maximum  be  exceeded  at  some  depth  above  the  bottom  to  allow  the  upward 
refraction  of  deeply  penetrating  sound  energy  from  a shallow  source.  The  western  Indian 
Ocean  is  primarily  bottom  limited,  with  some  regions  of  seasonal  depth  excess  occurring  in 
the  deepest  portions  of  the  Somali  Basin.  The  primary  parameter  analyzed  and  displayed 
is  the  bottom  conjugate  depth  for  bottom-limited  regions,  with  the  depth  excess  distribu- 
tion displayed  for  those  regions  and  seasons  where  it  occurs.  These  two  parameters  are 
defined  in  Fig.  1.  In  addition,  distribution  of  the  surface-layer  characteristics  of  sonic- 
layer  depth,  in-layer  gradient,  and  below-layer  gradient  are  displayed  seasonally.  All  data 
displays  are  presented  in  Appendices  A,  B,  C,  and  D.  ^ 

The  basic  data  to  support  this  analysis  are  provided  by  the  recent  NODC  hydrocast 
data  set,  updated  through  1973,  which  contains  some  491 ,000  observations  world-wide.  A 
total  of  3322  complete  deep  casts  were  available  to  provide  sound-speed  profile  information 
for  the  western  Indian  Ocean.  Initially  these  data  were  divided  into  four  basic  seasons 
determined  by  the  two  periods  of  maximum  monsoon  influence  on  the  upper  layers  and 
the  two  intervening  transition  periods.  Table  1 indicates  the  seasons  as  defined  for  this 
study.  These  seasonal  data  sets  were  analyzed  along  with  supporting  oceanographic  infor- 
mation for  this  region  in  order  to  define  sound-speed  provinces  that  contain  sufficient 
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A. 


ocean  sound  speed 


Figure  1.  Example  sound-speed  profile  indicating  contrasting  conditions  for  bottom  limited  situation  and  deep  bottom 
situation.  Bottom  conjugate  depth  defines  depth  below  which  bottom  limiting  does  not  occur  for  horizontal  rays 
emitted  from  source.  Depth  excess  is  water  depth  below  conjugate  of  near-surface  sound-speed  maximum  for  deep 
bottom  situation.  A minimum  depth  excess  is  required  for  effective  convergence-zone  propagation. 
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TABLE  I . NORTHERN  HEMISPHERE  SEASONS  FOR  THE  INDIAN  OCEAN. 


Season 

Months 

Monsoon  Period 

1 

Dec-Feb 

NE  Monsoon 

2 

Mar-May 

Transition 

3 

Jun-Sep 

SW  Monsoon 

4 

Oct-Nov 

Transition 

consistency  in  sound-speed  characteristics  to  be  represented  by  a single  profile  for  each 
season.  These  province  definitions  are  necessary  compromises  that  are  limited  by  the  qual- 
ity and  quantity  of  the  data  and  the  practical  necessity  of  providing  a reasonable  number  of 
provinces  for  summary  purposes.  Individual  sound-speed  profiles  were  also  processed  to 
determine  the  bottom-limiting  or  depth-excess  properties  in  order  to  provide  the  seasonal 
distributions  of  bottom  conjugate  depth  and  depth  excess. 

The  analysis  of  the  surface-layer  characteristics  is  provided  by  the  NODC  mechanical 
BT  data  set  for  the  western  Indian  Ocean,  which  contains  8017  observations.  BT  data  were 
used  to  provide  better  coverage  and  because  of  the  superior  depth  resolution  provided  by 
the  5-m-interval  digitized  format  of  temperature.  Mean  salinities  were  employed  to  produce 
equivalent  sound-speed  profiles  from  the  temperature  data,  and  the  depth  and  gradient 
parameters  were  computed  from  these  profiles.  Although  a reasonable  number  of  observa- 
tions were  available,  the  distribution  is  not  homogeneous  and  some  voids  occur  in  the  dis- 
plays. XBT  data  from  the  Fleet  Numerical  Weather  Central  (FNWC)  were  obtained  in  hopes 
of  supplementing  the  mechanical  BT  data.  However,  XBT  temperatures  are  digitized  in  a 
different  format.  Displays  of  the  computed  layer  depth,  in-layer  gradient,  and  below-layer 
gradient  have  been  maintained  separately  for  BT  data  and  XBT  data  until  it  can  be  estab- 
lished that  computed  values  from  these  two  sources  can  be  combined. 

The  concept  of  spatially  contouring  a time-dependent  variable  can  be  defended  only 
if  the  application  respects  the  useful  limits  of  this  type  of  presentation.  It  should  never  be 
assumed  that  these  presentations  provide  even  an  approximation  of  the  synoptic  situation. 
The  contour  charts  are  summary  sources  of  information  on  the  range,  order  of  magnitude, 
and  an  approximation  of  the  general  relative  distribution  of  the  parameters.  The  bottom 
conjugate  depth  and  depth  excess  displays  can  be  used  operationally,  but  as  a general  indica- 
tor only.  The  surface-layer-parameter  displays  should  never  be  used  to  attempt  to  predict 
actual  conditions  for  any  particular  time  and  location. 
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DATA  AND  PROCESSING 


HYDROCAST  DATA 

The  basic  hydrocast  data  used  in  this  analysis  are  a subset  of  the  recent  set  from  the 
National  Oceanographic  Data  Center  (NODC)  updated  through  1973  containing  approxi- 
mately 49 1 ,000  hydrocasts  worldwide.  After  sorting  out  shallow  (continental  shelf)  casts 
and  incomplete  casts,  the  set  for  the  western  Indian  Ocean  north  of  20°S  and  west  of  75°E 
contains  3322  stations. 

Initially  these  data  were  grouped  into  the  four  monsoon  and  transition  seasons 
selected  for  the  northern  Indian  Ocean  (Table  1).  Based  on  a consideration  of  wind  obser- 
vations (Ref.  3)  the  NE  Monsoon  is  established  in  November,  persists  through  March,  and  is 
most  intense  in  January.  April  is  transition.  The  S\V  Monsoon  is  established  in  May  in  the 
Arabian  Sea  and  persists  through  September,  with  maximum  intensity  in  July.  By  October 
the  SW  Monsoon  system  is  breaking  down.  The  monsoons  actually  progress  across  the  west 
Indian  Ocean,  and  the  effects  on  surface-layer  sound  speed  will  lag  the  occurrence  of  the 
winds.  The  seasons  presented  in  Table  1 reflect  compromises  necessary  to  produce  a single 
set  of  seasons  for  the  entire  north  Indian  Ocean.  Data  coverage  is  weakest  during  the  short 
Oct-Nov  transition  season  and  the  following  NE  Monsoon  (Dec-Feb)  season.  The  initial 
task  to  define  preliminary  sound  speed  provinces  for  data  grouping  was  supported  by  avail- 
able information  on  bathymetry  (Refs.  4 and  5),  currents,  sea-surface  temperature  distribu- 
tion (Ref.  6),  surface  heat  exchange  (Ref.  7),  and  a recently  completed  study  of  the  thermal 
structure  (Ref.  1).  Initial  province  boundaries,  based  on  the  combined  information  from 
these  sources,  were  used  to  group  the  sound  speed  profile  data  for  each  season. 

A quick  look  at  a sample  of  the  sound-speed  profiles  (computed  by  NODC  using 
Wilson’s  October  1960  equation)  for  each  province/season  resulted  in  initial  adjustments  to 
the  boundaries  to  align  with  obvious  natural  transition  zones  between  regions  with  different 
sound-speed  structures.  Final  boundary  selection  was  based  on  an  individual  evaluation  of 
all  profiles  within  each  province/season.  The  procedure  consisted  of  a detailed  analysis  of 
composite  profile  plots  at  several  depth  scales,  individual  profile  location  plots,  and  sum- 
mary statistics  for  each  province /season.  Boundaries  were  shifted  and  new  provinces  created 
as  necessary  to  combine  similar  profile  types  together.  The  final  results  displayed  significant 
changes  and  alterations  to  the  preliminary  provinces  based  only  on  external  support  infor- 
mation. The  data  were  processed  statistically  to  select  a single  “typical”  profile  to  represent 
each  final  province  and  season.  The  actual  procedure,  outlined  in  Ref.  8,  involves  convert- 
ing each  profile  array,  a vector,  into  an  equivalent  scalar  quantity  based  on  the  profile 
“closeness”  to  the  mean  of  the  sample.  The  scalar  quantities  can  be  rank  ordered,  and  an 
actual  observed  profile  can  be  selected  to  represent  the  sample.  Plots  and  listings  for  each 
selected  profile  are  presented  in  Appendix  A and  a discussion  of  the  results  and  application 
is  contained  in  the  next  section. 

The  hydrocast-derived  sound-speed  data  set  was  further  processed  to  provide  basic 
information  to  determine  the  distribution  of  bottom  conjugate  depth  and  depth  excess  in 
the  deeper  basins.  These  two  parameters  are  mutually  exclusive  (see  Fig.  1),  and  because 
of  the  bottom  limiting  condition  existing  over  most  of  the  western  Indian  Ocean,  bottom 
conjugate  depth  is  the  primary  parameter  to  be  computed  and  displayed.  Initially  all 
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sound-speed  profiles  were  grouped  into  four  natural  basins.  The  topographic  boundaries 
of  the  Arabian  Basin,  the  Somali  Basin,  the  Comoro  Basin,  and  the  Mascarene  Basin  are 
apparent  on  up-to-date  bathymetric  maps  (Refs.  4,  5 and  9).  Fig.  2 presents  significant 
features  of  Indian  Ocean  topography  and  geographic  references.  Deep  data  from  each  basin 
were  checked  to  verify  homogeneity.  A minor  variation  in  the  deep  profile  data  was 
observed  in  the  western  strip  of  the  Mascarene  Basin  along  the  eastern  coast  of  Madagascar 
and  these  data  were  omitted  (see  discussion  of  Provinces  1 6 and  1 7 in  the  next  section). 
Mean  sound  speeds  were  computed  at  standard  depths  for  each  basin  from  2000  m to 
5000  m.  In  the  Somali  Basin  the  6000-m  sound  speed  was  estimated  on  the  basis  of 
deep-water  data  provided  in  Ref.  2. 

The  sound-speed  profiles  for  each  basin  were  separated  by  season,  and  the  portion  of 
each  profile  above  the  main  sound  channel  axis  was  searched  to  locate  the  upper-layer  sound 
speed  maximum.  The  observed  bottom  depth  at  the  profile  location  (provided  in  NODC 
profile  header  information)  was  used  with  the  mean  deep  profile  for  the  basin  to  compute 
the  sound  speed  at  the  bottom.  The  use  of  mean  data  for  the  deep  portion  of  the  profile 
allowed  the  computation  of  bottom  conjugate  depth  or  depth  excess  for  any  profile  extend- 
ing deep  enough  to  include  the  upper-layer  maximum  and  a portion  of  the  underlying 
thermocline.  This  greatly  increased  the  data  coverage  that  would  have  resulted  from  the 
use  of  only  individual  deep  profiles.  The  bottom  sound  speed  at  each  profile  location  was 
computed  from  a quadratic  fit  to  the  mean  sound  speed  profile  for  the  basin.  The  fit  was 
made  to  the  set  of  three  consecutive  mean  sound  speeds  with  a mid-depth  nearest  to  the 
observed  bottom  depth.  This  computed  bottom  sound  speed  was  then  compared  to  the 
upper-layer  maximum  sound  speed  to  determine  whether  bottom  limiting  exists  for  this 
situation.  If  the  bottom  sound  speed  is  less  than  the  maximum,  limiting  does  exist  and  the 
depth  of  the  upper-layer  conjugate  of  the  bottom  sound  speed  was  determined  by  linear 
interpolation  of  standard  depths.  This  bottom  conjugate  depth  and  the  results  of  all  such 
computations  were  plotted  at  the  representative  profile  locations  and  contoured  for  each 
season. 

The  complementary  situation,  where  the  bottom  sound  speed  exceeded  the  upper 
maximum,  yielded  a value  of  the  critical  depth.  This  parameter  was  computed  by  solving 
for  the  roots  of  the  quadratic  equation  for  the  proper  three-point  interval  of  deep  mean 
sound  speeds  created  by  inserting  the  upper  maximum  sound  speed  value.  The  only  posi- 
tive root  was  chosen  as  the  critical  depth.  Depth  excess  was  computed  from  the  difference 
between  critical  depth  and  the  observed  bottom  depth.  Individual  values  of  depth  excess, 
indicated  on  the  contour  charts  of  bottom  conjugate  depth,  are  observed  to  cluster  mainly 
in  the  northern  Somali  Basin  region  (see  Appendix  B). 

BATHYTHERMOGRAPHIC  DATA 

A total  of  801 7 temperature  observations  contained  in  the  NODC  mechanical  BT 
(bathythermograph)  file,  updated  through  1970,  were  processed  to  provide  information  on 
the  sound-speed  structure  in  the  upper  layers  of  the  western  Indian  Ocean.  BT  data  were 
used  for  this  part  of  the  analysis  because  they  were  more  numerous  than  hydrocast  data  and 
because  the  5-m-interval  depth  spacing  provides  greater  depth  resolution  than  can  be 
obtained  from  hydrocast  data.  The  disadvantages  of  using  BT  data  are  less  absolute 
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Figure  2.  Topography  of  the  Indian  Ocean.  (Contours  in  kilometers.)  Reproduced  from  chart  prepared  by  T.  E.  Chase,  Scripps  Institution  of  Oceanography, 
IMR  Technical  Report  Scries TR  57,  1975.  Original  data  provided  by  R.  L.  Fisher  and  F.  J.  Emmel. 


temperature  accuracy  and  possible  inaccuracies  introduced  through  the  necessary  assump- 
tions required  to  convert  the  temperature  data  to  equivalent  sound  speeds. 

Three  near-surface  sound  speed  parameters  were  computed  using  the  basic  BT  data 
set,  i.e.,  the  depth  of  the  sonic  layer  (surface  channel),  the  positive  gradient  within  this 
layer,  and  the  negative  gradient  below  the  layer.  These  features  of  the  vertical  sound-speed 
distribution  are  not  dependent  on  temperature  alone.  Thus  it  was  necessary  to  convert  each 
temperature  profile  to  an  equivalent  sound-speed  profile  through  consideration  of  the  effects 
of  salinity  and  pressure.  Because  the  sound  speed  provinces  described  earlier  are  considered 
to  contain  reasonably  homogeneous  sound  speed  characteristics,  it  can  be  assumed  that 
salinity  variations  at  standard  depths  within  a province  are  small  for  each  season.  Standard 
deviations  of  salinity  at  standard  depths  from  the  hydrocast  data  verify  this  assumption. 
Therefore,  the  BT  data  were  grouped  by  province/season  and  the  mean  salinity  profiles  were 
interpolated  at  5-m  intervals.  Pressure  was  computed  from  depth  (Ref.  10)  and  used  with 
the  associated  salinity  and  temperature  from  each  BT  to  compute  an  equivalent  sound-speed 
profile  at  5-m  depth  intervals  by  means  of  Del  Grosso’s  equation  (Table  VIII  of  Ref.  1 1). 

The  sound  speed  in  the  surface  layer  is  taken  to  be  the  value  at  the  5-m  depth.  The 
profile  is  scanned  to  locate  the  absolute  maximum  sound  speed  and  the  associated  depth, 
and  the  gradient  is  computed  for  the  sonic  layer  using  this  value  and  the  5-m  sound  speed. 
The  negative  gradient  is  computed  over  the  depth  interval  from  the  sonic  layer  to  each  suc- 
ceeding deeper  observation  and  the  below-layer  gradient  is  chosen  as  the  maximum  gradient 
in  the  set  of  values.  Below-layer  gradient  values  are  ignored  for  BTs  extending  less  than 
15  m deeper  than  the  sonic  layer  depth  and  in  situations  where  the  depth  range  of  the 
maximum  gradient  includes  the  deepest  observation.  Sonic-layer  depths  and  the  sonic-layer 
and  below-layer  gradient  values  were  separately  plotted  and  contoured  for  each  season. 

XBT  DATA 

During  the  initial  stages  of  BT  data  processing  it  became  apparent  that  for  certain 
seasons  and  locations  data  coverage  was  very  weak  or  essentially  non-existent.  Hydrocast 
data  cannot  effectively  be  used  to  supplement  the  BT  data  because  the  computations  of  the 
near-surface  parameters  would  be  highly  dependent  on  the  relatively  coarse  standard  depth 
spacing  for  hydrocasts.  Attempts  to  contour  the  combined  distribution  of  each  parameter 
computed  from  the  two  separate  data  sources  would  produce  artificial  features  in  the  dis- 
play that  depend  on  the  relative  distributions  of  the  two  sets  of  observations. 

Fleet  Numerical  Weather  Central  (FNWC)  maintains  an  XBT  (expendable  bathy- 
thermograph) data  file  that  is  equivalent  to  or  more  complete  than  any  other  single  avail- 
able data  source.  XBT  data,  though  a measurement  of  temperature  distribution  basically 
similar  to  mechanical  BT  data,  differ  in  digitization  format  in  a manner  that  may  cause  the 
computation  of  gradients  to  vary  systematically  from  the  values  obtained  from  BT  data. 
Layer  depth  determination  is  not  significantly  affected  by  this  difference  in  processing,  and 
depths  computed  from  these  two  sources  should  be  consistent.  Delays  created  by  computer 
interface  problems  during  the  course  of  this  study  prevented  an  early  access  to  the  FNWC 
XBT  data.  A determination  has  not  been  made  as  to  whether  the  gradient  values  derived 
from  these  two  separate  sources  are  members  of  the  same  statistical  population  and  can  be 
combined  in  single  displays  of  gradient  distributions.  For  purposes  of  this  report  the  results 
derived  from  XBT  data  have  been  presented  separately. 
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DISCUSSION  OF  RESULTS 


This  section  presents  results  of  the  sound-speed  data  processing  described  in  the 
previous  section.  Some  recently  acquired  hydrocast  data  were  not  available  to  process  for 
the  sound-speed  province  definitions  and  typical  profile  selections,  although  these  data  were 
used  in  the  bottom  conjugate  depth/depth  excess  computations  and  displays.  Present  plans 
call  for  an  expansion  of  this  analysis  into  the  eastern  Indian  Ocean  and  possibly  to  30°S. 
Current  results  will  be  modified  as  dictated  by  the  new  data  and  will  be  combined  with  the 
future  analyses  of  the  eastern  waters  to  provide  a single  source  of  descriptive  sound-speed 
information  for  the  Indian  Ocean. 

The  initial  breakdown  of  the  data  sets  into  four  monsoon-related  seasons  (Table  1) 
was  made  in  an  attempt  to  segregate  the  two  monsoon  periods  and  the  two  related  periods 
of  transition.  The  SW  Monsoon  is  the  dominant  climatological  feature  of  the  western 
Indian  Ocean.  This  period  witnesses  the  greatest  relative  changes  of  sound-speed  structure 
in  the  upper  layers  to  depths  of  200  m to  300  m.  Unfortunately,  for  purposes  of  seasonal 
definition,  the  monsoon  does  not  occur  everywhere  over  the  region  simultaneously.  The 
“burst”  of  the  SW  Monsoon  occurs  progressively  later  from  the  southwest  to  the  northeast 
across  the  western  Indian  Ocean  and  is  not  continuous,  but  may  change  and  vary,  advance 
and  withdraw.  SW  Monsoon  beginning  dates  range  from  mid-April  near  Mombasa,  Kenya, 
to  early  July  at  Karachi,  Pakistan,  in  the  northern  Arabian  Sea.  The  western  sector  may 
experience  mean  wind  speeds  of  30  knots  and  reports  of  40-45  knots  occur  on  daily  charts. 
The  Bay  of  Bengal  experiences  milder  conditions  than  observed  in  the  Arabian  Sea,  and  the 
SW  Monsoon  period  is  shifted  later  in  the  year.  The  selected  period  of  June  through 
September  for  the  SW  Monsoon  season  is  one  compromise  to  provide  a single  set  of  four 
seasons  for  the  entire  Indian  Ocean  to  20°S.  The  southern  extent  of  the  effects  of  the  two 
monsoons  is  limited  to  about  10°S.  The  December  through  February  period  for  the  NE 
Monsoon  is  a similar  compromise.  Parts  of  the  NW  Arabian  Sea  are  still  typically  NE  Mon- 
soon during  early  March,  although  the  month  has  been  designated  as  transitional.  The  over- 
all strength  of  this  monsoon  and  its  related  effect  on  the  surface  layer  (extending  to  less 
than  100  m)  are  much  less  than  the  SW  Monsoon,  and  the  choice  of  months  is  not  as  critical. 
The  NE  Monsoon  is  actually  the  normal  tropical  easterlies  observed  over  much  of  the  world 
at  these  latitudes.  The  SW  Monsoon  of  the  northwestern  Indian  Ocean,  however,  is  unique 
on  this  scale  and  is  a result  of  the  effect  produced  by  the  surrounding  continental  land 
masses  on  the  large-scale  marine  meteorological  processes  in  this  region. 

The  following  sound-speed  province  data  presentations  (Appendix  A),  based  on 
hydrocast  data  analysis,  are  ordered  by  geographic  region  roughly  from  north  to  south  and 
are  subdivided  by  season.  The  bottom  conjugate  depth/depth  excess  displays  (Appendix  B), 
also  produced  from  hydrocast  data,  are  presented  by  season  for  the  entire  western  Indian 
Ocean.  The  surface  parameter  displays  (Appendices  C and  D),  based  on  BT  data  and  XBT 
data,  are  also  arranged  by  season. 

SOUND  SPEED  PROVINCE  SUMMARY 

The  provinces  defined  in  this  presentation  (Fig.  3)  have  been  selected  to  provide  a 
comprehensive  summary  of  vertical  sound-speed  characteristics  for  the  western  Indian  Ocean 
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Figure  3.  Sound  speed  provinces  for  the  Indian  Ocean.  Analysis  for  western  provinces  (solid  boundaries)  presented  in  this  report.  Dotted  boundary  in  western 
part  of  Provinces  I 3 and  14  indicates  small  variation  in  deep  sound-speed  structure  Preliminary  province  breakdown  (dashed  boundaries)  for  eastern  Indian 
Ocean  is  subject  to  revision. 


to  20CS  for  general  application.  These  data,  presented  in  atlas  format,  should  serve  only  as 
a quick-look  guide  to  general  conditions  for  exercise  planning  or  model  studies.  The  prov- 
ince boundaries  were  chosen  to  provide  a reasonable  number  of  geographical  areas  that  can 
each  be  realistically  represented  by  a single  sound-speed  profile  for  each  season.  The  pro- 
cedure used  to  select  representative  typical  profiles  emphasized  the  acoustically  significant 
characteristics  of  the  subsurface  vertical  sound-speed  distribution  and  placed  less  emphasis 
on  the  highly  variable  and  complex  structure  in  the  near-surface  layer  above  the  thermocline. 
Conditions  in  the  upper  layer  can  be  better  displayed  in  contour  format  than  by  the  use  of 
representative  vertical  profiles.  In  most  instances  no  clear  water-mass  boundary  existed 
between  profile  types,  and  the  data  often  indicated  a gradual  transition  from  one  region  to 
another.  It  was  necessary  to  make  subjective  evaluations  to  place  the  final  province  bound- 
aries. The  choice  of  a particular  profile  to  represent  each  province/season  was  most  difficult 
to  make  in  the  more  complicated  regions  of  the  western  and  southern  Arabian  Sea  under 
influence  of  the  Red  Sea  Water  exiting  from  the  Gulf  of  Aden. 

Some  variations  of  characteristics  within  the  provinces  and  from  month  to  month  at 
a single  location  do  exist.  The  summaries  in  this  report  should  not  be  used  when  an  accu- 
rate prediction  for  a specific  location  and  short  time  frame  is  required.  In  this  situation 
information  should  be  obtained  from  a separate  selection  and  processing  of  the  proper  raw 
data  subset.  A statistical  summary  for  each  province  and  season  is  presented  in  Appendix  A 
to  provide  some  measure  of  the  variations  in  the  data  bases  from  which  the  typical  profiles 
were  selected. 

The  relationships  between  water  mass  distributions  and  sound-speed  perturbations 
in  the  Indian  Ocean  north  of  10°S  have  been  comprehensively  treated  by  Fenner  and  Bucca 
(.Ref.  2).  The  vertical  sound-speed  structure  below  the  surface  layer  is  significantly  influ- 
enced by  the  advective,  diffusive,  and  mixing  processes  involving  five  identifiable  water 
masses  in  the  western  Indian  Ocean.  Low-salinity  cores  from  the  south  and  east  include  the 
Subtropical  Subsurface  Water  (400-750  m),  the  Antarctic  Intermediate  Water  (700-800  m), 
and  the  Banda  Intermediate  Water  (900-1 100  m).  Interaction  of  these  low-salinity  masses 
with  the  high-salinity  Red  Sea  Water  (500-1000  m)  and  the  presence  of  the  high-salinity 
Persian  Gulf  Water  produce  perturbations  in  the  structure,  particularly  in  the  western  and 
equatorial  provinces  (Provinces  3,  4,  6,  7,  8 and  9). 

The  Red  Sea  Water  entering  the  Arabian  Sea  from  the  Gulf  of  Aden  at  depths  near 
700  m is  the  single  most  significant  influence  on  the  sound-speed  structure  in  the  western 
Indian  Ocean.  This  high-salinity  mass  spreads  through  processes  of  lateral  and  vertical  dif- 
fusion and  slow  lateral  advection  (Ref.  1 2)  throughout  much  of  the  region  between  20°N 
and  10°S.  The  primary  effect  of  this  water  mass  is  to  produce  a mid-depth  sound-speed 
maximum,  thereby  forcing  the  main  sound  channel  axis  to  greater  depths  and  creating  a 
potential  secondary  channel  above  the  high-salinity  core.  Diffusive  mixing  processes  limit 
the  extreme  effect  of  this  influence  to  the  western  provinces  in  the  vicinity  of  the  source 
where  numerous  minima  and  maxima  result  from  Red  Sea  mixing.  The  vertical  profiles  in 
the  region  near  the  Gulf  of  Aden  can  be  very  complex  in  the  upper  900  m.  At  locations 
more  remote,  the  effects  of  the  Red  Sea  Water  is  limited  to  creating  a more  broad  and  flat- 
tened channel  structure.  The  southern  extent  of  the  Red  Sea  influence  is  generally  limited 
to  about  I0°S  in  the  western  Indian  Ocean.  Waters  south  of  this  limit  and  east  of  Madagas- 
car display  a characteristic  flattening  of  the  profile  that  would  seem  to  be  related  to  the 


low-salinity  core  of  the  Antarctic  Intermediate  Water.  The  region  along  the  eastern  slopes 
of  Madagascar  displays  lower  sound  speeds  at  great  depths  than  are  observed  at  similar 
depths  to  the  east,  the  result  of  a northward-flowing  cold  bottom  layer  of  Antarctic  origin. 

Province  I is  strongly  influenced  by  the  high-salinity  Persian  Gulf  Water  in  the  upper 
layers,  but  lies  north  of  the  region  of  direct  influence  of  Red  Sea  Water.  The  Persian  Gulf 
Water  entering  from  the  Gulf  of  Oman  creates  a strong  secondary  channel  in  the  1 00-250  m 
layer  in  parts  of  Province  I (see  Appendix  A).  Too  few  data  are  available  from  Season  1 and  ^ 
Season  3 to  adequately  evaluate  the  distribution  of  this  channel  during  the  monsoon  periods. 
However,  the  transition  Season  2 data  indicate  the  presence  of  a strong  shallow  channel 
located  at  depths  between  the  warm  surface  layer  and  the  Persian  Gulf  core.  The  channel 
is  most  evident  in  the  Gulf  of  Oman  and  off  Ra’s  al  Hadd.  Higher  sound  speeds  in  the 
thermocline  from  200  m to  600  m are  observed  in  Province  I than  in  other  provinces 
remote  from  the  source  of  Persian  Gulf  water.  Province  2 lies  generally  south  of  the  region 
of  direct  influence  of  Persian  Gulf  Water  and  north  of  the  region  of  strong  Red  Sea  Water 
influence  at  greater  depths.  The  northern  zone  of  Province  2 docs  experience  some  minor 
inversions  in  the  upper  layers  occurring  in  the  northeast  waters  during  the  SW  Monsoon  and 
more  to  the  northwest  during  the  NE  Monsoon  as  the  current  patterns  tend  to  exert  some 
influence  on  the  spread  of  Persian  Gulf  Water  away  from  the  Gulf  of  Oman.  A hint  of  the 
presence  of  the  Red  Sea  core  is  indicated  on  the  profiles  in  the  600  m to  900  m depth  range 
by  a layer  of  reduced  sound-speed  gradient. 

Complex  structures  in  the  upper  layers  characterize  Provinces  3 and  4 as  evidenced 
by  the  relatively  high  standard  deviations  of  sound  speed  at  shallow  depths.  Red  Sea  Water 
dominates  the  structure  creating  one  or  more  intermediate  maxima  from  400  m to  1000  m. 

Data  samples  for  Seasons  3 and  4 (during  and  following  the  SW  Monsoon)  display  the 
greatest  variability  for  both  provinces.  The  most  complexity  generally  occurs  near  Socotra. 

The  lowest  surface  sound  speeds  are  observed  during  Season  3,  the  normal  northern  summer. 

This  situation  in  Provinces  3 and  4 results  primarily  from  the  surface  advection  of  cold 
upwelled  water  off  Somalia  and  Arabia.  A careful  examination  of  individual  data  indicates 
that  the  first  10  days  of  March  are  still  influenced  by  the  NE  Monsoon,  and  the  placement 
of  March  in  Season  2 for  Provinces  3 and  4 is  a compromise.  The  complex  max-min  struc- 
ture caused  by  mixing  of  Red  Sea  Water  is  less  apparent  in  Province  5 than  in  Provinces  3 
and  4 to  the  west;  however,  the  thick  high-speed  layer  intersecting  the  thermocline  forces 
the  sound  channel  axis  deeper  than  it  would  be  in  the  absence  of  Red  Sea  Water.  Season  3 
seems  to  experience  more  small-scale  complexities  than  other  seasons  and  the  effects  can 
extend  across  the  Arabian  Sea  to  the  west  Indian  coast. 

Province  6 lies  in  the  path  of  Red  Sea  Water  flow  to  the  southeast  at  a core  depth  of 
600-700  m.  Strong  secondary  channel  formation  and  a deep  sound  channel  axis  of  I 500  m 
to  1 750  m characterize  this  area.  Seasonal  variations  in  the  upper  layers  are  reduced  in 
Province  6 because  surface  heat  exchange  is  more  constant  at  low  latitudes.  Coastal  upwell- 
ing  off  Somalia  and  subsequent  northeast  advection  of  the  cold  surface  waters  do  not  exert 
a strong  influence  on  this  area  during  the  SW  Monsoon.  Red  Sea  Water  flowing  south  along 
the  coast  of  Africa  strongly  influences  the  structure  in  the  upper  1 000  m of  Province  7. 

Many  secondary  channels  are  observed  above  and  occasionally  below  the  core  depth  of 
600  in.  A deep  sound  channel  axis  near  1 750  m is  also  characteristic.  Greatest  standard 
deviations  of  sound  speed  in  the  upper  layers  are  observed  during  Season  4 and  the  following 
NE  Monsoon  season,  when  surface  circulation  is  directed  into  this  area  from  the  north. 
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Province  8 experiences  a general  weakening  of  the  sound-speed  gradient  above  the 
axis  as  a result  of  the  presence  of  a thicker  and  less  concentrated  layer  of  Red  Sea  Water  at 
this  distance  from  the  Gulf  of  Aden.  A strong  secondary  channel  is  less  prominent  than  in 
Province  7 to  the  north,  and  the  main  sound  channel  axis  is  slightly  more  shallow.  Although 
the  presence  of  the  Red  Sea  Water  is  still  apparent  on  the  profiles  for  Province  9,  mixing  has 
reduced  the  strength  of  the  high-salinity  layer  and  absolute  sound  speeds  are  lower.  The 
effect  of  the  high-salinity  mass  can  be  observed  at  depths  below  1000  m as  the  core  depth 
increases  to  the  south  along  Africa. 

The  influence  of  the  Red  Sea  Water  is  greatly  reduced  in  Provinces  10  and  1 1 lying 
in  a transition  zone  between  6°S  and  15°S,  where  mixing  with  low-salinity  Antarctic  Inter- 
mediate Water  occurs.  Only  a mild  perturbation  near  1200  m depth  is  suggested  on  the  pro- 
files for  Province  10.  The  general  effect  is  to  create  a very  thick  layer  of  nearly  constant 
sound  speed  above  the  sound  channel  axis.  Sound  speeds  at  depths  below  3000  m appear 
to  be  slightly  higher  in  Province  1 1 than  in  Province  10  to  the  west.  The  profiles  for  Prov- 
ince 12  provide  little  indication  of  the  presence  of  identifiable  Red  Sea  Water.  The  ther- 
mocline  is  relatively  smooth  and  is  characteristically  less  steep  with  increasing  latitude.  The 
sound  channel  axis  is  more  shallow  and  the  speed  is  lower  in  the  absence  of  the  high- 
salinity  Red  Sea  layer. 

Provinces  13  and  14  lie  south  of  the  maximum  extent  of  Red  Sea  influence;  however, 
the  characteristic  flattening  of  the  profile  in  the  vicinity  of  the  axis  is  observed.  Compari- 
sons with  the  profiles  from  Province  1 2 at  similar  latitudes  suggest  that  the  perturbation 
observed  in  Provinces  13  and  14  may  be  the  result  of  a layer  of  low  sound  speed  in  the 
depth  zone  between  700  m and  1000  m.  This  causes  a shallow  channel  axis  with  a relatively 
low-gradient  sound-speed  layer  below.  The  core  depth  of  the  low-salinity  Antarctic  Inter- 
mediate Water  lies  near  800-900  m,  and  the  presence  of  this  water  mass  may  contribute  to 
the  observed  low-sound-speed  layer.  The  western  waters  of  Provinces  13  and  14  along  the 
east  slope  of  Madagascar  (see  Fig.  3)  exhibit  lower  sound  speeds  at  4000  in  by  as  much  as 
1 m/sec  when  compared  to  the  waters  to  the  east.  A cold  deep  water  originating  in  the 
Antarctic  circumpolar  current  with  a temperature  of  only  1.1  *C  at  4000  m flows  northward 
along  the  eastern  slope  of  Madagascar  (Ref.  13),  causing  the  anomalously  low  sound  speeds. 
The  shallower  portions  of  each  profile  from  this  coastal  zone  resemble  the  conditions 
throughout  the  remainder  of  the  province,  and  thus  a new  province  was  not  defined. 

BOTTOM  CONJUGATE  DEPTH  AND  CRITICAL  DEPTH 

The  display  of  the  distribution  of  critical  depths  for  a particular  ocean  region  can  be 
very  useful  in  an  operational  situation  in  which  the  user  is  able  to  determine  his  local  bottom 
depth  accurately  and  compute  the  depth  excess.  For  planning  purposes,  the  critical  depth 
display  must  be  used  in  conjunction  with  an  accurate  bathymetric  nvap  to  determine  depth 
excess  and  the  reliability  of  convergence  zone  propagation.  In  the  case  of  the  western 
Indian  Ocean,  a comparison  of  critical  depths  and  associated  bathymetry  reveals  that  most 
of  the  region  is  bottom  limited  throughout  the  year  with  the  exception  of  the  central 
Somali  Basin,  where  bottom  limiting  occurs  only  during  Season  2.  Thus  a critical  depth 
chart  is  of  little  practical  value  for  most  of  the  western  Indian  Ocean.  It  becomes  important 
in  this  situation  to  know  the  depth  below  which  sound  energy  from  a subsurface  sound 
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source  ceases  to  be  bottom  limited.  This  depth  has  been  defined  earlier  as  the  bottom  con- 
jugate depth.  This  parameter,  or  the  complementary  depth  excess  in  the  restricted  areas 
where  it  occurs,  has  been  chosen  to  represent  the  significant  features  of  the  sound-speed 
structure  produced  by  variations  in  the  depth  of  the  bottom.  These  parameters,  contoured 
and  displayed  for  the  four  seasons  in  the  western  Indian  Ocean,  are  presented  in  Appendix  B. 

Because  bottom  conjugate  depth  and  depth  excess  are  functions  of  near-surface 
structure  it  is  necessary  to  compute  and  display  these  parameters  on  a seasonal  basis.  The 
concept  of  spatially  contouring  a time-dependent  variable  can  be  defended  only  if  the  appli- 
cation recognizes  the  useful  limits  of  this  type  of  presentation.  The  charts  should  be  used 
as  a guide  to  the  magnitudes  of  the  bottom  conjugate  depth  and  as  a relative  measure  of  the 
difference  from  region  to  region.  Reliable  bathymetric  contours  are  based  on  many  more 
depth  observations  than  the  number  of  hydrocasts  available  for  the  bottom  conjugate  depth 
computations.  Comparisons  to  bathymetry  should  be  made  and  regions  of  conflict  should 
be  recognized  as  potential  errors  in  the  bottom  conjugate  depth  display.  Banks  and  ridges 
may  locally  produce  much  deeper  bottom  conjugate  depths  than  indicated  by  the  contours. 
Small  and  narrow  trenches  may  have  significant  depth  excess  not  identified  on  the  charts. 

The  contours  of  bottom  conjugate  depth  and  depth  excess  presented  in  Appendix  B 
correlate  strongly  with  available  bottom  depth  contours.  The  bottom  depth  is  much  more 
variable  than  the  upper  layer  sound  speed  structure  and,  therefore,  produces  most  of  the 
complexity  seen  in  the  bottom  conjugate  contours.  The  greatest  values  of  bottom  conjugate 
depth  occur  along  the  continental  slope  margins  of  the  major  basins,  where  contouring  has 
been  carried  to  1 200  m to  1 400  m in  some  cases.  In  open  waters  the  greatest  values  are 
associated  with  the  major  ridges  and  banks.  The  Carlsberg  Ridge/Sheba  Ridge  system 
extending  across  the  southern  Arabian  Basin  creates  large  regions  of  bottom  conjugate 
depths  below  200  m and  smaller  areas  with  much  deeper  values.  In  the  southern  hemi- 
sphere the  Seychelles  Bank,  Mascarene  Ridge,  and  associated  banks  to  the  south  create  a 
region  of  deep  conjugate  depths.  The  Chagos  Bank  in  the  east  and  its  southward  extension 
also  create  areas  with  large  conjugate  depth  values**  Essentially  all  depth  excess  is  restricted 
to  the  Somali  Basin  region  extending  along  the  African  coast  from  1CTN  to  5CS.  Greatest 
depth  excess  is  observed  in  the  northwestern  portion  of  the  basin.  If,  for  example,  an  oper- 
ationally useful  requirement  of  400  m depth  excess  is  specified,  proper  conditions  for 
convergence-zone  propagation  are  limited  to  portions  of  the  northern  Somali  Basin  during 
Season  3. 

Season  I , the  NE  Monsoon  period,  is  moderately  favorable  to  convergence  zone 
propagation  in  the  Somali  Basin  with  depth  excess  values  exceeding  300  m in  the  deeper 
waters  between  the  Chain  Ridge  and  Africa.  Cool  near-surface  waters  create  low  maximum 
sound  speeds  and  provide  more  depth  excess.  The  bottom  conjugate  depth  can  be  depend- 
ent not  only  on  the  heating/cooling  cycle  in  the  upper  layers,  but  on  the  shifting  current 
dynamics  resulting  from  the  two  diverse  monsoon  circulation  patterns.  Conjugate  depths 
below  200  m relate  to  the  deeper  more  stable  sound  speed  structure  of  the  lower  thermo- 
cline  and  display  less  seasonal  correlations.  Apparent  seasonal  differences  in  the  bottom 
conjugate  depth  patterns  are  caused  in  part  by  data  coverage  variations.  Data  coverage  is 
weak  throughout  the  central  Arabian  Basin  and  Carlsberg  Ridge  during  Season  1 , and  the 
contours  serve  only  as  magnitude  indicators.  Season  2 has  the  greatest  near-surface  temper- 
atures and  related  maximum  sound  speeds.  Depth  excess  is  replaced  in  the  Somali  Basin 
during  this  period  by  a very  shallow  bottom  conjugate  depth. 
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Season  3 is  the  normal  summer  period  in  the  northern  hemisphere  and  the  time 
when  depth  excess  would  be  least  likely  to  occur.  However,  the  direct  and  indirect  cooling 
influence  of  the  strong  SW  Monsoon  completely  reverses  the  situation  by  creating  the 
coldest  near-surface  temperatures  in  the  Somali  Basin  and  over  much  of  the  Arabian  Sea. 
Cold-water  upwelling  occurs  off  Somalia  and  circulates  in  a cold  eddy  that  forms  offshore. 
Near-surface  sound  speeds  are  reduced  sufficiently  to  create  depth  excess  of  over  400  m 
where  none  existed  during  the  prior  season.  The  Carlsberg  Ridge  and  Chain  Ridge  prevent 
depth  excesses  in  the  adjacent  areas  where  some  cold  water  is  advected.  Over  the  central 
Arabian  Sea  cold  surface  temperatures  are  caused  by  excessive  evaporation  and  reduced 
insolation  (Ref.  1),  however,  the  effect  is  restricted  to  the  surface  layer  and  should  not 
greatly  influence  the  bottom  conjugate  depth  values.  Actually,  the  central  Arabian  Basin 
contours  indicate  somewhat  greater  values  for  the  bottom  conjugate  depths.  This  may 
reflect  the  deepening  of  the  central  basin  surface  layer  resulting  from  the  large-scale  anti- 
cyclonic  circulation  pattern  of  the  Arabian  Sea  during  the  SW  Monsoon.  The  increase  in 
depth  excess  observed  in  the  northern  Somali  Basin  extends  into  the  southern  basin  during 
Season  3 and  exceeds  100  m. 

Season  4 also  experiences  depth  excess  of  over  100  m throughout  the  southern 
Somali  Basin.  In  the  northern  basin,  depth  excess  decreases  significantly  during  Season  4, 
when  the  local  cooling  effect  of  the  SW  Monsoon  is  removed.  A few  individual  observations 
of  depth  excess  over  200  m occur  in  the  Somali  Basin  west  of  the  Seychelles  during  Season 
4 and  Season  1 . It  cannot  be  determined  from  the  data  whether  this  is  a true  seasonal 
feature  or  isolated  observations  resulting  from  a particular  combination  of  bottom  topog- 
raphy and  hydrocast  locations. 

NEAR-SURFACE  SOUND  SPEED  STRUCTURE 

Sonic  layer  depth  (Fig.  1 ),  in-layer  sound-speed  gradient  and  below-layer  gradient 
have  been  selected  to  provide  information  on  near-surface  structure.  Each  parameter  is 
presented  in  contour  format  by  season  for  the  western  Indian  Ocean  in  Appendices  C and 
D.  The  primary  data  for  this  analysis  are  contained  in  the  NODC  mechanical  BT  data  file 
available  at  NUC.  The  data  for  the  most  part  came  from  observations  made  during  the 
late  1950’s  and  early  1960’s  in  the  Indian  Ocean.  Temperature  data  were  converted  to 
equivalent  sound  speeds  and  the  parameters  computed  as  described  earlier.  The  distribu- 
tion and  complexity  of  the  displayed  contours  based  on  data  from  several  years  is  highly 
dependent  on  the  density  and  distribution  of  observations  and  their  relation  to  the  actual 
structure  of  the  surface  produced  by  prevailing  wind  mixing  and  circulation  patterns.  It  is 
quite  clear  that  small-scale  features  indicated  on  the  contoured  surfaces  should  not  be 
accepted  as  true  or  permanent  features  of  the  distribution.  The  true  surface  is  continuously 
changing  and  the  actual  complexity  of  the  surface  at  any  instant  in  time  is  probably  greater 
than  indicated  by  the  contours. 

The  contour  maps  can  be  valuable  if  the  information  derived  from  these  maps  is 
limited  to: 


1 . General  range  of  values  of  the  variable  to  be  expected  for  the  region  and  season, 
and  as  an 
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2.  approximation  of  large-scale  distribution  patterns,  i.e.,  areas  where  relative  values 
are  low  and  areas  where  they  may  be  expected  to  be  greater. 

Another  caution  should  be  mentioned  in  connection  with  the  below-layer  gradient 
computation.  This  parameter  in  some  instances  may  have  been  computed  for  a minimum 
depth  interval  of  only  5 m.  This  small  interval  might  not  be  meaningful  for  low-frequency 
application,  and  the  effective  below-layer  gradient  could  be  somewhat  less  in  such  cases. 
Large  regions  with  essentially  no  BT  data  coverage  are  indicated  on  the  maps  for  each  season. 
The  most  serious  data  holidays  occur  in  the  south-central  and  southeastern  Arabian  Sea 
during  Season  1 , 3 and  4.  Seasons  1 and  4 are  also  seriously  deficient  in  the  eastern  part  of 
the  southern  hemisphere  section  and  in  the  southern  Somali  Basin. 

The  surface  circulation  strongly  influences  the  surface-layer  structure  and  is,  in  turn, 
under  direct  influence  of  the  local  wind  system.  The  SW  Monsoon  during  Season  3 (June- 
September)  blows  over  the  Arabian  Sea  with  20-knot  winds  and  reaches  30  knots  or  more 
off  Somalia  and  Arabia.  The  surface  layer  is  strongly  influenced  during  the  SW  Monsoon  by 
the  monsoon-produced  circulation  cells  that  migrate  across  the  Arabian  Sea  (Ref.  14). 

These  cells  or  eddies  affect  the  layer  depth  dynamically  and  also  influence  the  layer  gradient 
and  the  below-layer  gradient.  The  accumulation  of  surface  water  at  the  center  of  an  anti- 
cyclonic  eddy  will  tend  to  deepen  the  layer,  lower  the  in-layer  gradient,  and  increase  the 
below-layer  gradient.  The  NE  Monsoon  (Season  1,  Deccmber-February),  in  contrast  to  the 
strong  SW  Monsoon,  is  weakly  developed,  with  wind  speeds  rarely  exceeding  about  1 5 knots. 
Allowing  for  the  greater  density  of  observations  during  Season  3,  the  analysis  suggests  that 
fewer  spatial  complexities  in  the  layer  depth  and  gradient  structure  occur  during  Season  I , 
as  would  be  expected  from  wind-strength  comparisons.  The  SW  Monsoon  period  also 
experiences  greater  fluctuations  in  surface-layer  heat  exchange  that  further  contribute  to 
the  variations  in  near-surface  sound-speed  structure  observed  during  Season  3. 

During  Season  1 , the  NE  Monsoon,  the  layer  depths  range  from  30  m to  1 20  m in 
the  northern  hemisphere.  Greatest  depths  are  observed  in  the  central  waters  and  off  the 
coast  of  Iran  in  the  Gulf  of  Oman.  In  the  south  the  layer  shallows  to  less  than  20  m during 
the  southern  summer  warming  period.  Data  coverage  is  very  weak  during  Season  1 in  the 
southern  hemisphere.  Reasonable  negative  correlation  between  in-layer  gradient  and  layer 
depth  is  indicated  by  lower  gradient  values  in  regions  with  deep  layers.  The  thermocline 
weakens  in  high  southern  latitudes  and  produces  smaller  below-layer  gradients  with 
increasing  latitude. 

Layer  depths  decrease  in  the  northern  hemisphere  with  decreasing  winds  and 
increasing  solar  heating  during  Season  2 following  the  NE  Monsoon.  Greatest  layer  depths 
during  this  period  are  observed  in  the  north-central  and  western  Arabian  Sea.  Layer  deep- 
ening occurs  south  of  1 0°S  as  the  southern  hemisphere  winter  season  approaches.  The 
in-layer  gradient  increases  in  the  north-central  region  and  decreases  in  the  extreme  northern 
waters  of  the  Arabian  Sea  from  Season  1 to  Season  2. 

The  onset  of  the  SW  Monsoon  during  Season  3 increases  the  layer  depth  in  the 
northern  hemisphere  through  wind  mixing  and  indirectly  through  processes  of  surface  cool- 
ing by  evaporation.  The  layer  deepens  significantly  just  off  the  coast  in  the  region  of 
Somali  coastal  upwelling,  where  depths  to  1 20  m are  observed.  The  layer  shallows  notice- 
ably along  the  coast  just  north  of  tha  upwelling  region,  where  the  strong  current  breaks 
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away  from  the  coast.  A branch  of  the  current  returns  to  the  southwest,  and  the  presence 
of  oppositely  flowing  currents  enhances  the  large  variations  of  layer  depths  in  the  western 
Somali  Basin. 

A large  region  with  depths  exceeding  80  in  is  formed  in  the  western  and  central 
sections  of  the  Arabian  Sea.  A deep  layer  is  not  observed  in  the  area  of  Arabian  coastal 
upwelling,  but  the  data  coverage  is  very  weak  and  inconclusive.  Recent  studies  (Ref.  14) 
indicate  that  the  general  west-to-east  circulation  across  the  Arabian  Sea  during  the  SW  Mon- 
soon actually  consists  of  a series  of  cyclonic  and  anticyclonic  eddies.  These  eddies,  obscured 
by  long-term  averaging  in  the  figures  presented  here,  would  produce  a more  complex  struc- 
ture in  the  layer  depth  and  below-layer  gradient  contour  at  any  instant  in  time.  Deeper  and 
warmer  surface  layers  are  associated  with  anticyclonic  eddies  (clockwise  in  the  northern 
hemisphere),  and  cooler  shallower  layers  are  produced  by  cyclonic  circulation.  The  layer 
also  deepens  in  the  southern  hemisphere  during  Season  3.  Near  the  equator  the  SW  Mon- 
soon probably  influences  the  layer  depth,  while  at  higher  southern  latitudes  the  normal 
winter  processes  of  cooling  and  mixing  are  effective  in  increasing  the  layer  depth.  The 
in-layer  gradient  is  moderately  uniform  over  much  of  the  Arabian  Sea  during  the  SW  Mon- 
soon. Largest  gradients  arc  observed  in  the  region  of  shallower  layers  along  India  and  the 
southern  Gulf  of  Oman.  Increased  gradients  are  also  observed  in  the  eastern  equatorial 
waters  and  the  southeastern  region. 

Significant  increases  in  the  below-layer  gradient  arc  observed  in  the  southwest  to 
northeast  zone  across  the  Arabian  Sea  under  the  strongest  direct  influence  of  the  SW  Mon- 
soon. The  below-layer  gradient  correlates  positively  with  the  increase  in  layer  depth  and  is 
further  enhanced  in  the  regions  of  upwelling  by  upward  movement  in  the  thermocline  layer. 
High  gradient  values  below  the  layer  are  also  a normal  situation  in  south  equatorial  waters, 
where  large-scale  upward  movement  of  the  upper  layers  of  the  main  oceanic  thermocline 
crowds  the  shallower  isotherms  (Ref.  1 ).  Gradients  exceeding  7 m/sec/10  m are  observed 
in  the  5 S to  10°S  zone  during  Season  3. 

Season  4 is  a relatively  short  period  of  transition  following  the  SW  Monsoon.  BT 
data  coverage  is  weak,  with  little  or  no  information  in  the  IO  N to  5*  S zone  and  the  far 
southeast  waters.  The  deep  layers  of  the  north-central  Arabian  Sea  have  disappeared:  how- 
ever, some  remnants  of  eddy-produced  deep  layers  are  still  evident  in  the  Somali  Basin. 
Southern  hemisphere  spring  warming  is  beginning  to  decrease  the  layer  depths  south  of  the 
equator  during  Season  4.  The  in-layer  gradient  is  relatively  weak  in  the  north  except  for  a 
few  localized  features.  The  southern  waters  exhibit  gradients  similar  to  Season  3.  High 
values  of  below-layer  gradient  are  observed  off  Arabia  in  a region  of  shallow  surface  layers. 

In  the  southern  hemisphere  the  below-layer  gradient  is  decreasing  with  the  shallowing  of  the 
surface  layer. 

COMPARISON  OF  BT  AND  XBT  RESULTS 

XBT  data,  obtained  only  recently  at  NUC,  have  been  processed  to  obtain  surface- 
layer  information  and  are  displayed  separately  from  the  mechanical  BT  data  in  Appendix  D. 
Because  a different  digitization  procedure  is  used  for  XBT  data  and  because  a quality  com- 
parison of  the  two  types  of  instruments  has  not  been  accomplished,  the  data  sets  have  been 
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treated  separately.  A comparison  of  the  displayed  information  for  each  data  source  by 
season  indicates  a large  degree  of  compatibility  within  the  limits  of  usage  discussed  earlier 
for  the  mechanical  BT  data  displays. 

During  Season  1 , a comparison  of  layer  depth  charts  indicates  reasonable  similarities 
in  the  central  deep  waters.  Differences  are  observed  along  Arabia  and  off  Pakistan,  where 
the  XBT  data  display  deeper  layers,  and  in  the  Gulf  of  Oman,  where  shallower  XBT  layers 
are  indicated.  Large  in-layer  gradients  correspond  to  somewhat  shallower  layer  depths  in 
the  northern  Somali  Basin  for  the  XBT  data.  The  tongue  of  low  below-layer  gradient  water 
indicated  in  the  BT  data  for  Season  1 extending  east  from  the  Gulf  of  Aden  does  not  appear 
in  the  XBT  counterpart.  The  XBT  data  density  is  far  greater  than  the  BT  density  in  this 
zone  and  the  patterns  may  be  more  reliable  on  the  XBT  chart.  Large  data  voids  in  the  cen- 
tral and  eastern  Arabian  Basin  occur  in  both  data  sets.  Better  XBT  data  coverage  in  the 
southern  hemisphere  provides  much  greater  detail  in  the  below-layer  gradient  distribution. 

A large  area  with  strong  gradients  observed  in  the  southern  Somali  Basin  on  the  XBT  chart 
is  completely  lacking  on  the  BT  chart,  in  which  no  data  were  available  for  this  region. 

Layer-depth  magnitudes  on  the  BT  and  XBT  charts  are  similar  for  Season  2 although 
the  contour  patterns  are  quite  different.  In-layer  gradient  values  range  from  less  than 
0.1  m/sec/10  m to  greater  than  0.2  m/sec/10  m for  both  data  sets,  with  the  exception  of  a 
small  area  off  India,  where  gradients  exceed  0.3  m/sec/ 10  m on  the  BT  chart.  High  below- 
layer  gradients  are  observed  in  the  northern  Arabian  Sea  in  the  XBT  data  that  are  not 
indicated  on  the  BT  chart.  The  differences  are  caused  in  part  by  the  lack  of  BT  data  in  the 
Gulf  of  Oman  and  off  northern  India.  A similar  strong  gradient  area  is  observed  during 
Season  2 and  Season  1 in  the  southern  Somali  Basin  on  the  XBT  charts.  BT  data  coverage 
is  too  weak  for  comparison  in  both  instances. 

Eddy-produced  deep  layers  extending  along  the  Somali  coastal  region  and  following 
the  strong  Somali  Current  offshore  are  observed  on  the  BT  chart  and  the  XBT  chart  for 
Season  3,  the  SW  Monsoon  period.  The  layer  appears  shallower  in  the  Somali  Basin  and  the 
north-central  Arabian  Sea  on  the  XBT  chart.  The  in-layer  gradient  magnitudes  are  similar 
on  both  charts,  with  little  variation  indicated  over  most  of  the  region.  A zone  of  higher 
gradient  water  extending  eastward  from  northern  Madagascar  is  indicated  on  both  charts. 
Complex  detail  is  exhibited  on  both  below-layer  gradient  charts  for  the  SW  Monsoon  period. 
More  XBT  data  were  available  off  Arabia  and  in  the  extreme  northern  waters  of  the  Arabian 
Sea.  High-gradient  areas  appear  to  be  associated  with  deep  offshore  layers  along  the  Somali 
coast  and  shallow  layers  off  Arabia.  Shallow  layers  also  appear  to  correlate  with  large 
below-layer  gradients  in  high  northern  latitudes.  The  area  with  large  gradients  in  the  south- 
ern Somali  Basin  observed  on  the  XBT  charts  is  also  indicated  on  the  BT  chart  for  Season  3. 

The  very  shallow  layer  in  the  northwestern  Indian  Ocean  following  the  SW  Monsoon 
is  indicated  on  both  charts  for  Season  4.  Weak  BT  and  XBT  data  coverage  in  the  southern 
hemisphere  during  this  period  make  comparisons  difficult.  The  deepening  of  the  layer  south 
of  10°S  and  east  of  Madagascar  is  indicated  on  both  charts.  High  below-layer  gradients 
appear  in  the  far  northwest  waters  based  on  BT  and  XBT  data.  The  zone  with  large  gradients 
south  of  the  equator,  though  less  steep  than  other  seasons,  is  indicated  on  the  XBT  chart 
and  suggested  on  the  BT-derived  contours.  Large  areas  with  no  data  greatly  limit  the  com- 
parison of  BT-  and  XBT-computed  parameters  for  Season  4. 
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SUMMARY  AND  PROJECTIONS 


This  report  presents  results  of  the  analysis  of  sound-speed  information  for  the  Indian 
Ocean  west  of  75°E  longitude  and  north  of  20°S  latitude.  The  limits  to  the  application  of 
the  data  displays  should  be  re-emphasized.  General  conclusions  regarding  the  large-scale 
distribution  of  parameters,  the  expected  ranges  of  values,  and  the  nature  of  seasonal  varia- 
tions can  be  inferred.  Historical  summarized  presentations  cannot  be  used  to  predict  actual 
parameter  values  for  a specific  location  and  time,  and  at  best  are  restricted  to  providing  a 
basis  for  estimating  conditions  with  the  highest  probability  of  occurrence  based  on  the  data 
set. 

It  is  recommended  that  future  efforts  produce  similar  data  presentations  lor  the 
eastern  Indian  Ocean,  with  a possible  extension  of  coverage  to  30°S  latitude.  Further  study 
may  result  in  the  combining  of  the  near-surface  parameters  computed  from  BT  and  XBT 
data  into  a single  set  of  displays,  thereby  minimizing  the  areas  of  weak  data  coverage.  The 
distribution  of  the  secondary  acoustic  channel  created  above  the  Red  Sea  core  in  the  vicinity 
of  the  Gulf  of  Aden  requires  further  study.  Depth  excess  in  the  western  Indian  Ocean  is 
restricted  to  the  deeper  parts  of  the  Somali  Basin  and  is  seasonally  variable.  A look-up  table 
to  determine  bottom  sound  speed  as  a function  of  bottom  depth  for  the  basin  would  allow 
an  operator  with  a knowledge  of  his  local  bottom  depth  and  sensor  or  cruising  depth  sound 
speed  to  estimate  the  probability  of  convergence-zone  propagation  for  his  situation.  The 
usefulness  of  this  type  of  data  presentation  should  be  evaluated  for  the  Somali  Basin  and 
potential  depth  excess  areas  in  the  eastern  Indian  Ocean. 

Better  data  coverage  is  needed  in  all  parts  of  the  Indian  Ocean,  particularly  in  the 
areas  of  weak  data  coverage  identified  on  the  display  maps.  Most  of  the  hydrocast  and  BT 
observations  were  made  during  the  few  years  of  the  110E  in  the  early  1960’s.  Little  is 
known  of  the  long-term  trends  or  the  effects  on  the  sound-speed  structure  of  year-to-year 
variations  in  the  strength  of  the  monsoons.  XBT  information  is  current  and  acquisition 
is  continuing;  however,  very  few  recent  hydrocast  or  deep  STD  data  are  available. 
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APPENDIX  A:  SOUND-SPEED  PROVINCE  PROFILES  AND  STATISTICAL 
SUMMARIES  ARRANGED  GEOGRAPHICALLY  FROM  NORTH  TO  SOUTH 


A-l 


PROVINCE  1 DEC  - FEB 


> 


TEMPERATURE  (C» 


SALINITY  | pp  T I 


VELOCITY  Im/SEC) 


OCPTh 


(M) 

MAX 

MEAN 

M I N 

ST  DEV 

NUM 

PAX 

MEAN 

M JN 

ST  OE  V 

NUM 

MAX 

MEAN 

"IN 

ST  OEV 

0 

• • 

26.  4 

25,7 

24.3 

. 8672 

5 

• • 

36.9 

36.4 

36.2 

. 2702 

5 

• • 

1540.1 

1538. | 

|53l,S 

2.2233 

10 

• • 

26  • 3 

?5.7 

24  • 3 

. 8444 

5 

• • 

36,9 

36.4 

36,2 

.2702 

5 

• • 

1540.0 

1538,  1 

|53l,7 

2.1365 

20 

• • 

26.3 

25.7 

24,2 

• 896  1 

5 

• • 

36,9 

3 6*5 

36,3 

• 2510 

5 

• • 

1540.2 

1538.3 

1531.7 

2.2510 

30 

• • 

26.3 

25.6 

23.9 

1.01*8 

5 

• • 

36,9 

36.4 

36,2 

.2702 

5 

• • 

1540.4 

1538.3 

I53H.2 

2.5064 

SO 

♦ • 

26  • 1 

24,8 

23. 4 

1.2582 

5 

• # 

36.5 

3 6.3 

36ii 

.1483 

5 

• • 

1539.8 

1536.7 

15*3.3 

2.9390 

75 

• • 

23.* 

22.7 

20.0 

1 .5662 

5 

• • 

36,4 

36.2 

36,0 

. 1517 

5 

• • 

1534,7 

1531.8 

1521.5 

4. 1662 

100 

• • 

23.0 

21.6 

18.8 

1.6532 

5 

• • 

36.4 

3 6*1 

36^0 

• 1643 

5 

• • 

1533.3 

1529.3 

1521.7 

4.4620 

125 

« • 

21.7 

20.3 

18.4 

1.2153 

5 

• , 

36,3 

35.9 

35,7 

.2387 

5 

• • 

1529.9 

1526.0 

1521.2 

3. 1972 

150 

• . 

19.5 

l*.0 

17.9 

• 6693 

5 

• A 

36.4 

35.8 

35,6 

.3209 

5 

• • 

1523,9 

1522.7 

15*0.5 

1.5297 

200 

• • 

18.0 

17.4 

16.9 

. 430  1 

5 

. # 

36.4 

35.9 

35.6 

. 3033 

5 

• • 

1521.0 

1519.1 

I5I7.8 

1.2562 

250 

• • 

16.1 

1 5 • 9 

15.4 

. 2775 

5 

• 0 

36,2 

35.9 

35.7 

. 178* 

5 

• • 

1515,9 

1515.4 

1511,2 

• 6604 

300 

• • 

15.7 

15 .0 

14.1 

• 589  | 

5 

• 0 

36,0 

35.9 

35.8 

.0837 

5 

• • 

1515,6 

1513.3 

1510.6 

1.7487 

*400 

• • 

13.8 

1 3 • 4 

12.6 

. 4775 

5 

• 0 

35.9 

35.8 

35.7 

.0894 

5 

• • 

151 1 .3 

1509.6 

1SC7.0 

1 .6784 

SOD 

• • 

12.7 

1 2 • 4 

1 l .7 

. 476  1 

4 

• 0 

35.7 

35.6 

35,6 

.0577 

4 

• • 

1508,7 

1507.8 

1 505,5 

1.5449 

600 

• • 

11.8 

1 1 .5 

10.8 

.4717 

4 

• 0 

35.6 

35.5 

35.5 

• 0577 

4 

• • 

1507.4 

1506.2 

lSOt.15 

1 .5576 

700 

• • 

11.1 

1 0 , 6 

10.0 

. 4796 

4 

• 0 

35.6 

35.5 

35.4 

• 08  | 6 

4 

• • 

1506. 3 

1504.9 

1502.7 

1 .5924 

eoo 

« • 

10.  4 

9.9 

9.3 

.4655 

4 

* • 

35.5 

35.4 

35.4 

.0577 

4 

• • 

1505.4 

1503.9 

1501.1 

1.7270 

*00 

• • 

9.7 

9.2 

B • 5 

.51*6 

4 

• 0 

35.5 

35.4 

35.3 

.0957 

4 

• • 

I SQ4 , 7 

1503.0 

1500,3 

1 .6786 

1000 

• • 

9. 1 

8.6 

7.8 

.5500 

4 

• 0 

35.4 

35.3 

35.3 

.0577 

4 

• • 

1503.7 

1502.0 

1191,2 

1 .9442 

1 100 

• • 

8 • * 

7.9 

7.2 

• 5033 

4 

• • 

35,3 

35.2 

35.2 

.0577 

4 

• • 

1502.7 

1501.0 

1196,2 

1.9476 

1200 

• • 

7.6 

7.2 

6.5 

.4717 

4 

• 0 

35,3 

35.2 

35.1 

.0957 

4 

• • 

1501.5 

1499.8 

(197,3 

1.7877 

1 300 

• • 

6.9 

6.5 

6.0 

.3742 

4 

• 0 

35.2 

35.1 

35.1 

• 0500 

4 

• • 

1500.1 

1498.6 

1 1 9 6 , 6 

1 .4660 

1 400 

• • 

6 . 1 

5.8 

5.4 

. 2944 

4 

• « 

35.  1 

35.0 

35.0 

.0577 

4 

• • 

1498.6 

1497.5 

1196,0 

1 • 1 I 17 

1S0U 

• • 

5.3 

5.1 

4.9 

.1*15 

4 

• 0 

35.1 

35.0 

34.9 

.0957 

4 

• • 

14*7.0 

1496.3 

1195. S 

.7234 

1750 

• • 

3.* 

3,8 

3.8 

.0707 

2 

• 0 

35,0 

34.9 

34,9 

.0707 

2 

• • 

1495.5 

1*95.2 

1195.0 

• 3536 

2000 

• • 

2.* 

2.9 

2.9 

• 0000 

1 

• 0 

35.0 

35.0 

35,0 

• 0000 

1 

• • 

1495.7 

1495.7 

1195,7 

• 0000 

2500 

• • 

2.2 

2.2 

2.2 

.0000 

1 

• 0 

34.8 

34.8 

34,fi 

• 0000 

1 

• • 

1500.7 

1500.7 

1500,7 

• 0000 

3000 

• • 

1.* 

1 .9 

1.9 

• 0000 

1 

• 0 

34.8 

34.8 

34.fi 

.0000 

1 

• • 

1508.1 

1506.1 

1506,1 

• 0000 

NUM 

s 

5 


M 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

1 

I 

1 


t/t  tn  tr»  invPcT'cPU'iPinvo 


1180 


1130 


PROVINCE  1 DEC -FEB 

1500  1510  1520  1530 


500 


1000  - 


1500 


2000  - 


2500  - 


X 

CL- 
UJ 3000  - 
Q 


3500  - 


1000  - 


1500  - 


5000  - 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1539.4 

10 

1539.5 

20 

1539.8 

30 

1539.8 

50 

1539.0 

75 

1532.5 

100 

1529.5 

125 

1525.0 

150 

1521.7 

200 

1517.8 

250 

1515.4 

300 

1513.6 

400 

1510.3 

500 

1508.7 

600 

1507.2 

700 

1505.8 

800 

1504.5 

900 

1503.5 

1000 

1502.5 

1100 

1501.4 

1200 

1500.1 

1300 

1498.8 

1400 

1497.5 

1500 

1496.0 

1750 

1495.2 

2000 

1496.0 

2500 

1500.6 

3000 

1507.8 

4000 

1524.0 

5500 


1510 


'■m  ' * 

1550 


1180  1130  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1560 

*-+■0 

-SOD 

-1000 

-1500 

-2000 

*2500 

:3000 

-3500 


-WOO 


-4500 


-5000 


M-5S00 

1560 


A-3 


PROVINCE  1 MAR - 


temperature  ici 


i m > 

m A X 

Kt  AN 

HlN 

ST  OEV 

u 

• • 

29 .5 

26.2 

23.8 

1 .7002 

10 

• • 

29.1 

26. C 

23.8 

1.5729 

20 

• • 

28.3 

25.2 

23.9 

1.1523 

30 

• • 

27.8 

29.9 

22.8 

1 .0202 

50 

• • 

25.8 

23.9 

21.3 

.8069 

75 

• • 

29.6 

2 2.7 

19.9 

.9913 

100 

• • 

23.6 

22.0 

18.9 

1.2522 

12b 

• • 

23.5 

21.2 

18.5 

1.3138 

150 

• • 

22.8 

20.3 

18.3 

1.2389 

2 OG 

• • 

20.5 

18.5 

17.5 

.6599 

250 

• • 

18.3 

17.1 

15.8 

.5555 

300 

• • 

17.6 

15.8 

19.9 

.6903 

MOO 

• . 

15.1 

13.9 

13.0 

.9  160 

500 

• • 

13. H 

12.6 

12.0 

.2858 

600 

• • 

12.3 

1 1*7 

11.1 

.2395 

700 

• • 

11.3 

10.9 

10.5 

• 2011 

800 

• • 

10.6 

10.2 

9.7 

.2059 

900 

• • 

9.9 

9.5 

9.0 

.2089 

1000 

• • 

9.1 

8.7 

8.9 

• 2008 

1 100 

• • 

8.9 

8.0 

7.6 

.2076 

1 200 

• • 

7.7 

7.3 

6.6 

. 2382 

1300 

• • 

6.9 

6.6 

5.8 

.2557 

1 9 0 0 

• • 

6.3 

5.9 

5.0 

• 3000 

1500 

• • 

5.7 

5.2 

9.9 

.3205 

1750 

• • 

9.2 

9.0 

3.9 

• 2962 

2000 

• • 

3.3 

3.0 

2.7 

• 1611 

2500 

• • 

2.3 

2.1 

2.0 

.0850 

3000 

• • 

1.’ 

1 .8 

1.7 

.0707 

SALINITY  f PPT I 


NUM 

M IX 

MEAN 

MIN 

ST  OEV 

99 

• , 

36.7 

36*5 

36,2 

.120** 

99 

• . 

36.7 

36.5 

36.2 

• 1 1 6^ 

99 

• , 

36.7 

36.9 

36.1 

. 10V9 

99 

• • 

3 6.7 

36.9 

36.1 

.1231 

99 

• § 

36, 6 

36.9 

36,0 

. 1262 

99 

• • 

36.5 

36.3 

35.9 

.INI8 

99 

• . 

36.5 

36.3 

35.8 

.1686 

99 

• 0 

36.9 

36.2 

35,8 

.ISON 

99 

• 0 

36.5 

36.1 

35,7 

. 1 5 7 N 

99 

• • 

36.7 

36. 1 

35.8 

, 20N  1 

98 

• « 

36,7 

36.2 

35.9 

. 1SN3 

97 

• • 

36,9 

36.1 

35,9 

,1078 

37 

• • 

36.  1 

35.9 

35,8 

.0727 

36 

• • 

35,9 

35.« 

35.7 

• 0560 

36 

• , 

35.8 

35.7 

35.6 

.OSS8 

36 

• • 

35.7 

35.6 

35.5 

j 0 N 6 5 

35 

• • 

35.6 

35.5 

35.9 

.ONON 

35 

• 0 

35.5 

35.5 

3s;h 

• onto 

33 

• 0 

35.9 

35.9 

35,3 

.0292 

33 

• • 

35,9 

35.3 

35,2 

.OSO8 

3 1 

• , 

35,3 

35.2 

35.1 

.0570 

29 

• • 

35.2 

35.2 

35.1 

, 0 N7  l 

27 

• • 

35,2 

35. 1 

35.0 

« OS  1 7 

25 

• 0 

35.1 

35.0 

35.0 

,0510 

21 

• • 

35.0 

39.9 

39,9 

• 0N02 

19 

• 0 

39,9 

39.8 

39.8 

.0513 

10 

• 0 

39. S 

39.8 

39.8 

.0316 

5 

• 0 

39.8 

39.7 

39.7 

,05N8 

VELOCITY 


tM/SECI 


NUM 

MAX 

99 

• • 

1596.7 

99 

• • 

1596.0 

99 

• • 

1599,9 

99 

• • 

1593.5 

99 

• • 

1539,1 

99 

• • 

1536.7 

99 

• • 

1539,7 

99 

• • 

1539,7 

99 

• • 

1532.8 

99 

• • 

1528.1 

98 

• • 

1522.9 

97 

• • 

J521 .9 

37 

• • 

1515.8 

36 

• • 

1511.5 

36 

• • 

1509.2 

36 

• • 

1507.2 

35 

• • 

1506.3 

35 

• • 

1505.9 

33 

• • 

1509,1 

33 

• t 

1503.1 

31 

• • 

1501.8 

29 

• • 

1500.5 

27 

• • 

1999.5 

25 

• • 

1998,8 

21 

• • 

1 996,9 

19 

• • 

1997.1 

10 

• • 

1501.2 

5 

• • 

1508 . 1 

MEAN  MlN 

I 539 • 2 1 5 3 3 , 7 

1538.8  1533.7 

1537.3  | S 3 2 , 8 

1535.9  15^1.5 

1533.3  1527,9 

1532.0  1529,2 

1530. 5 1520.3 

1528.7  152|, t 

1526.7  1520.9 

1522. 5 1 5 1 9 , 3 

1519.9  1515,2 

1516.9  1 5 1 3 , 2 

1511.5  1568.9 

1508.7  1506.5 

1507.1  1509.8 

1505.9  1509,3 

1509.9  1503,2 

1503.8  1502.2 

1502.7  1501.9 

1501.5  1500,0 

1500.3  1997,6 

(999,0  |N*S,7 

1997.9  1999,2 

1996.9  1993,3 

1995.6  1993,3 

1996.0  19?9.A 

1500.6  1500,1 

1507.7  1507.9 


ST  OEV 

NUM 

3.8797 

99 

3.5833 

99 

2.4998 

99 

2.9393 

99 

2.0059 

9$ 

2.6922 

99 

3.9129 

99 

3.6106 

99 

3.9980 

99 

1 .9061 

99 

1.7097 

98 

2.0861 

97 

1.9999 

37 

1.0021 

36 

• 8580 

36 

• 76  10 

36 

.7709 

36 

.793  1 

35 

. 7677 

33 

.*«4H5 

33 

• 959  j 

31 

1 .0530 

29 

1 .2 J88 

27 

1.3852 

25 

1.0957 

21 

.6659 

19 

• 3213 

lb 

.2967 

5 

PROVINCE  1 MAR -MAY 


1180  lido  1500  1510  1520  1530  1510  1550  1560 


A-5 


PROVINCE  1 JUN  - SEP 


temperature  < c ) 

DEPTH 


MAX 

MEAN 

MIN 

ST  DEV 

0 

• • 

28.  1 

27.2 

25.1 

1.0991 

10 

• • 

28. S 

27.5 

25.7 

.9893 

20 

• • 

28.3 

27.2 

25.0 

1 • 1909 

30 

• • 

27.3 

29.8 

23.3 

1.6391 

BO 

• • 

23.5 

22.1 

21.6 

• 6969 

75 

• • 

2 2.3 

20.6 

19.7 

1 . 1250 

100 

• • 

20.7 

19.5 

19.0 

• 799  1 

1 2B 

• • 

19.7 

1 8 . 9 

18.6 

• Ml  6 7 

1 SQ 

• • 

18. 0 

18.3 

17.  M 

• 5 9 6 8 

200 

• • 

17.8 

1 6 , 9 

16.3 

• 59  9 | 

250 

• • 

16.  S 

15.9 

15.6 

• 3975 

300 

• • 

1S.8 

15.| 

19.2 

• 6185 

SALINITY  (PPTI 


num 

MAX 

mean 

MIN 

ST  DEV 

6 

• , 

36.8 

36.2 

35.0 

.6262 

6 

• ■ 

36.8 

36.5 

36,2 

.23(7 

6 

• « 

36.6 

36.9 

36.  1 

. 1722 

6 

• « 

36.6 

36.2 

35.7 

a 3995 

6 

• • 

36.9 

35.9 

35.5 

,2999 

6 

• • 

36.2 

35.8 

35.6 

.2251 

6 

• f 

35.9 

35.6 

35.3 

,2395 

6 

t # 

36.1 

35.9 

35.5 

.2137 

6 

» . 

36.3 

36.0 

35.9 

^ 3366 

6 

• , 

36.2 

36.0 

35,7 

.1751 

5 

• « 

36.3 

36.1 

35.9 

.1617 

3 

• a 

36,  9 

36.2 

35.9 

.2667 

VELOCITY  (m/SECI 


NUM 

MAX 

MEAN 

PIN 

ST  DEV 

NUM 

6 

• • 

1593.7 

1 5*4 1 . | 

1536.5 
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35.3 

35.2 
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1536.2 

75 

1526.9 

100 

1523.0 

125 

1521.2 

150 

1520.5 

200 

1516.1 

250 

1514.2 

300 

1512.4 

400 

1509.5 

500 

1507.8 

600 

1506.5 

700 

1505.6 

800 

1504.6 

900 

1503.4 

1000 

1502.2 

1100 

1501.0 

1200 

1499.9 

1300 

1498.8 

1400 

1497.5 

1500 

1496.4 

1750 

1495.2 

2000 

1495.7 

2500 

1500.6 

3000 

1507.7 

4000 

1524.5 

5000 

1543.5 

1500  - 


5000  - 


5500  T'm ivtmwi*  f -."H" 

1100  1190  1500  1510  1520  1530  1510 
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1560 
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-1000 


-1500 
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5500 
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temperature  c c > 

DEPTH 


(M) 

v AX 

MEAN 

MIN 

ST  DEV 

0 

• • 

26#  1 

25.1 

23.5 

.5989 

1 0 

• • 

26.0 

25.1 

23.6 

.6218 

20 

• • 

26.0 

25.1 

23.0 

. 7078 

30 

• • 

26.0 

2M.0 

21.2 

1 .0556 

50 

4 • 

25.9 

23,9 

18.0 

2.1187 

75 

• • 

25.2 

21  .0 

16.6 

2.82M0 

100 

• • 

23.9 

1 8 • 5 

15. M 

2.3536 

125 

• • 

22.2 

17.0 

1M.8 

1 .695C 

150 

• • 

20.0 

15.9 

1M.H 

1 .3946 

200 

• • 

18.1 

1*4.8 

13.3 

I.051M 

250 

• 9 

15.9 

13.9 

12.6 

• 6858 

300 

9 9 

1M.5 

13.3 

11.9 

» 5 8 1 M 

*♦00 

9 9 

13.6 

12.5 

1 1.6 

• 5018 

500 

9 9 

13.1 

12.0 

1 1 .2 

.M7S5 

600 

• • 

12.7 

1 1 .7 

10.9 

• MO  7 7 

700 

• 9 

1 1 .8 

11.3 

10. M 

0801 

800 

9 9 

1 1 .2 

10.7 

9.8 

• 3563 

900 

• • 

10.7 

10.0 

9.2 

• M 6 6 0 

1 000 

• • 

10*0 

9.1 

8.5 

• M M 9 M 

1 100 

9 9 

9.1 

8.2 

7.7 

• M MQ5 

1 2no 

• • 

8.3 

7.3 

6.9 

• M 7 8 6 

1 300 

• • 

7.5 

6.5 

6.0 

.5030 

1 MOO 

• • 

6.6 

5.6 

5.2 

• M 070 

1500 

• • 

5.9 

M , 9 

M • 6 

. 38M9 

1750 

• • 

M.M 

3.8 

3 • M 

• 3512 

2000 

• • 

3.5 

3.1 

2.9 

• 3M  6 M 

2500 

• • 

2.2 

2.2 

2.2 

.0000 

3000 

9 9 

1 .9 

1 .9 

1.9 

.0000 

SALINITY  |PPT) 


MUM 

MAX 

MEAN 

min 

ST  DEV 

29 

• . 

36.2 

35.9 

35.6 

• 1285 

29 

36.1 

35.9 

35.6 

• 1 26  M 

29 

• # 

36.1 

35.9 

35^6 

• 1292 

29 

• • 

36,1 

35.9 

35.5 

, U81 

29 

•# 

36.1 

35.9 

35, S 

.2116 

29 

•• 

36.1 

3V7 

35.3 

• 2132 

29 

• . 

36,  1 

35.6 

35i3 

• 1 5 M 2 

29 

•• 

36,0 

35.5 

35. M 

.1173 

29 

• • 

36.0 

35.5 

35.3 

. 1208 

29 

• • 

36.0 

35.5 

35,3 

. 1208 

28 

• • 

35.8 

35.5 

35,3 

• 1 1 33 

28 

• • 

35.7 

35.5 

35.2 

♦ 1 17  1 

27 

• • 

35.8 

35.6 

35.2 

.1255 

23 

• • 

35,9 

35.6 

35,2 

.1579 

22 

• « 

36.0 

35.7 

3s;s 

.1232 

20 

•i 

35.9 

35.7 

35.6 

.1021 

19 

• 9 

35.9 

35.7 

35.6 

• 0872 

19 

•9 

35,8 

35.6 

35,5 

,0970 

1 6 

•9 

35.7 

35.5 

35. M 

.0929 

15 

•9 

35.5 

35. M 

35,3 

• 08  8 M 

1M 

•• 

35. M 

35.3 

35.2 

.0770 

1 M 

•• 

35.3 

35.2 

35.  1 

.0679 

1 1 

•• 

35.2 

35.1 

35.0 

.0539 

1 1 

•• 

35.  1 

35.0 

35.0 

.0302 

7 

• • 

35,0 

3 M • 9 

3M  , 9 

.0378 

3 

•• 

3 M , 9 

3 M • 9 

3M.8 

.0577 

1 

•• 

3 M , 0 

3 M • 8 

3 M . 8 

,0000 

1 

• • 

3 M , 7 

3 M • 7 

3M , 7 

• 0000 

VELOCITY  (m/SEC) 


NUM 

MAX 

MEAN 

* In 

st  dev 

NUM 

29 

• • 

1538.5 

1536.3 

1532.3 

1.MS3S 

29 

29 

• • 

1538.H 

1536. M 

1532.7 

1 .M982 

29 

29 

• • 

1538.5 

1 5 3 6 , M 

1531,0 

1 , 7 M 0 M 

29 

29 

• • 

1538.5 

1535.8 

| 52  6 , 6 

2 • 6 M 1 9 

29 

29 

• • 

1538,8 

1533.8 

1 5 1 7 , 8 

5 • 56  M 3 

29 

29 

• • 

1537,4* 

1526.6 

1 5 '»  *t  . 2 

7.7M?5 

29 

29 

• • 

153M.9 

1520.0 

1510.8 

6.7M76 

29 

29 

• • 

1530.7 

1 5 1 6 • 2 

1 5 Ci  9 , 5 

H.9932 

29 

29 

• • 

1525,2 

1513.3 

1508.3 

M.0932 

29 

29 

• • 

1521.2 

1510.6 

1505.7 

3.3569 

29 

28 

• • 

1515.0 

1508.5 

1509.1 

2.2623 

28 

28 

• • 

1511.5 

1507.3 

1502.5 

2.0252 

28 

27 

• • 

1510, M 

1506.6 

1503.1 

1.8153 

27 

23 

• • 

1510.7 

1506.6 

1503.6 

1.7809 

23 

2 2 

• • 

1510,9 

1507.2 

1509.5 

1 .M9J2 

22 

20 

• • 

1509.6 

1507.3 

1509.3 

1.3887 

20 

19 

• • 

1508.6 

1 506.8 

1503.7 

1 , 30M9 

19 

19 

9 9 

1508.8 

1506.0 

1502.9 

1.7338 

19 

16 

9 9 

1507,9 

1 50  M . 2 

1 SO  1 .8 

1 • 7 M 1 0 

16 

15 

99 

1505,6 

1502.2 

1500.3 

1 .6968 

15 

IM 

9 9 

ISOM. 3 

1 500  . M 

1998,7 

1 , 9 3 2 M 

1M 

1 H 

9 9 

1502,9 

l M 9 8 . 7 

1996,6 

2.1180 

1M 

1 1 

9 9 

1501.0 

l M 9 6 • 7 

1995.0 

1 , 7 6 M 6 

1 1 

1 1 

9 9 

I M 9 9 , 5 

1 M95 , 6 

| 9 V 9 . 1 

1.5753 

1 1 

7 

9 9 

l M97  * 6 

1M95.0 

1993.5 

1 .M572 

7 

3 

9 9 

1 M98.0 

1 M 9 6 , 2 

1995.3 

1 .5308 

3 

1 

9 9 

1500,6 

1500.6 

1500,6 

• 0000 

1 

1 

99 

1507,9 

1507.* 

1507.9 

.0000 

1 

1560 
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3500 
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5000 


5500 
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PROVINCE  3 DEC -FEB 

1500  1510  1520  1530 


1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1540 


1550 


£ 2500 


X 

CL. 

W 3000 


1540 


1550 


f DEPTH 

VELOCITY 

/ (M) 

(M/SEC) 

V 0 

1536.7 

\ 10 

1537.0 

y 20 

1537.1 

: 30 

1537.3 

50 

1537.8 

/ 75 

1531.4 

/ 100 

1517.7 

/ 125 

1515.1 

150 

1512.7 

200 

1509.3 

\ 250 

1508.1 

\ 300 

1507.6 

\ 400 

1507.2 

\ 500 

1506.9 

\ 600 

1506.4 

\ 700 

1506.1 

\ 800 

1506.8 

\ 900 

1507.6 

\ 1000 

1504.7 

\ 1100 

1500.9 

\ 1200 

1498.7 

\ 1300 

1497.1 

\ 1400 

1495.9 

\ 1500 

1495.1 

\ 1750 

1494.9 

\ 2000 

1496.2 

\ 2500 

1500.7 

\ 3000 

1508.0 

\ 4000 

1524.7 

\ 5000 

1543.3 

A-19 


A-20 


PROVINCE  3 MAR  - MAY 


TEMPERATURE  (Cl 

depth 


<M) 

MAX 

mean 

MIN 

ST  OEV 

0 

• • 

/ 

2*  *6 

28.7 

25.  1 

1 .0M67 

10 

• • 

2*. 7 

26.5 

25.1 

1.0171 

20 

• • 

29.6 

28.  i 

25.1 

1.0779 

30 

• • 

2*. M 

27. M 

25.  1 

1 • 1 680 

50 

• • 

29. M 

26.0 

22. M 

1 .N68M 

76 

• • 

27.1 

2 M . 3 

20.8 

1.6635 

1 00 

• • 

25.9 

22.7 

19.  1 

2.1216 

125 

• • 

2 M • 6 

20.9 

17.5 

2.279| 

150 

• . 

23.7 

19.3 

16.5 

2. 1302 

200 

• • 

19.9 

16.6 

15.  1 

1.1536 

250 

• • 

16.7 

15.  1 

1M.  1 

• 6 M M 5 

300 

• • 

15.2 

1 M • 2 

13.2 

.5179 

MOO 

• • 

l 4 • Q 

13.0 

12.0 

. 3 0 M 8 

500 

• • 

13.0 

12.3 

11.6 

.2885 

6Q0 

• • 

12.6 

11.6 

11.3 

• 3985 

700 

• • 

12.3 

1 1.3 

10.7 

• M08  3 

800 

• • 

11.5 

10.7 

10.  1 

• M 1 9 1 

*00 

• • 

1 1 .0 

10.0 

9 • M 

.4396 

1000 

• • 

10.3 

9.2 

8.6 

.3937 

1 100 

• • 

9.3 

e.4 

7.6 

• 3 M 7 2 

1200 

• • 

6.6 

7.6 

7.2 

. 3582 

1300 

• • 

8.0 

6.6 

6 . M 

• 3691 

1 MOO 

• • 

7.3 

6 • 1 

5.7 

• 3632 

1500 

• • 

6.6 

5.3 

M .9 

• 3552 

1750 

• • 

M.  1 

3.9 

3.7 

. 1 3 M8 

2000 

• • 

3.6 

3.1 

2.8 

.1977 

2500 

• • 

2.2 

2.1 

2.0 

• 0637 

3000 

• • 

1.8 

1.6 

1.8 

• 0000 

SALINITY  (PPTI 


NUM 

Max 

mean 

MIN 

st  oev 

3 M 

•• 

36.3 

36.0 

35,4 

• 2SS5 

34 

• • 

36.3 

36.0 

35,5 

.2352 

3 4 

• • 

36.3 

36.0 

35.5 

.2027 

34 

•• 

36,3 

36.0 

35,6 

.uii 

3 4 

• • 

36,3 

36.0 

35.7 

. 1512 

3 M 

•• 

36.3 

36.0 

35,7 

. 153S 

3 M 

• • 

36.2 

35.9 

35.6 

.1706 

34 

•• 

36, M 

35.8 

35,5 

.1915 

34 

• • 

36.7 

35.7 

35. M 

.2117 

34 

•• 

35.7 

35.6 

35.3 

.1136 

32 

•• 

35.9 

35.6 

35. M 

. 1266 

31 

•• 

35.8 

35.6 

35.3 

.1211 

26 

•• 

35.7 

35.6 

35.3 

.097’ 

28 

• • 

35.9 

35.6 

35. M 

.1031 

27 

•• 

36,0 

35.7 

35. M 

.1251 

27 

•• 

36.0 

35.7 

35. M 

.1251 

26 

• • 

36,0 

35.6 

35iM 

• 1 379 

25 

•• 

35.8 

35.6 

35.4 

.1180 

23 

• • 

35.7 

35.5 

3s;m 

.0810 

22 

• • 

35,6 

35. M 

35.3 

.0733 

19 

• • 

35.5 

35.3 

35.2 

.0809 

19 

•• 

35.3 

35.2 

35.1 

• 0567 

16 

• • 

35.2 

35.1 

35.1 

.096  1 

18 

• • 

35.2 

35.0 

35.0 

.0786 

17 

•• 

35.0 

3 M • 9 

3M  . 9 

.0937 

13 

•• 

3 M , 9 

3 M • 8 

3M.8 

.0376 

6 

•• 

3 M , 9 

3M.8 

34,9 

.0908 

1 

• • 

3 M , 7 

3 M • 7 

34.7 

.0000 

VELOCITY  Cm/SECI 


NUM 

MAX 

MEAN 

"IN 

ST  OLV 

34 

• • 

15M6.7 

1599.2 

1536,3 

2. 2550 

34 

• • 

1546,8 

1593.8 

IS16.S 

2 • I 65  3 

34 

• • 

1546.7 

1593.1 

1536,7 

2.3158 

34 

• • 

1546,2 

1 59  | . 8 

1S16.9 

2.SHS0 

34 

• • 

1546.6 

1539. | 

| 5 3o , 9 

3.3762 

34 

• • 

1541.7 

IS3S.9 

1526.5 

M. 1869 

34 

• • 

1539.6 

1531.7 

1522,1 

S.569S 

34 

• • 

1537.7 

IS27.2 

1517.9 

6.1*09 

34 

• • 

1535.9 

1523.3 

1515,0 

6. 0055 

34 

• • 

1526.0 

15(6.3 

1 Si  1 .7 

3. M9J7 

32 

«• 

1517,5 

1512.6 

1569,2 

2.0830 

31 

• • 

1513.6 

1510.9 

1506,9 

1 .7448 

28 

• • 

1511.5 

1508.1 

1509.6 

1 .3269 

28 

• • 

1510.0 

1507.9 

1505.9 

1 .0828 

27 

• • 

1511.2 

IS07.S 

1505,6 

1.5139 

27 

• • 

1511.2 

1507.3 

1505.0 

1 .5849 

26 

• • 

1510. 1 

1506.8 

1509.6 

1.4709 

25 

• • 

1509.7 

1 S06 . 0 

1503.7 

1.6676 

23 

• • 

1508.6 

1509. S 

1502.1 

1 .5221 

22 

• • 

1506.9 

1502.9 

1500.6 

1 .4036 

19 

• * 

1505.4 

1501.6 

1999,8 

1.4327 

19 

• • 

1504,7 

1500.1 

1998,3 

1 .4761 

16 

• • 

1503.7 

1998.7 

1997,2 

1 .4585 

18 

• • 

1502.6 

1997.3 

1995.9 

1.4972 

17 

• • 

1 M 9 6 . 6 

199S.5 

1999,5 

.6060 

13 

• • 

1496,3 

H96.I 

1995,1 

.7996 

6 

• • 

1501.0 

1500.6 

1999,8 

. 4274 

1 

• • 

1507.7 

1507.7 

1567.7 

• 0000 

NUH 

3 4 

34 

34 

34 

34 

34 

34 

3 4 

34 

34 

32 

31 

2^ 

26 

27 

27 

26 

25 

23 

22 

19 

19 

16 

16 

17 

13 

6 

1 


PROVINCE  3 MAR -MAY 


1180  1190 

0 -I 


SOO  - 


1S00  - 


5500  A 


VELCXITY 


(M) 

(M/SEC) 

0 

1542.7 

10 

1542.9 

20 

1542.3 

30 

1541.3 

50 

1539.7 

75 

1538.6 

100 

1535.7 

125 

1533.7 

150 

1528.9 

200 

1516.0 

250 

1512.4 

300 

1511.0 

400 

1509.5 

500 

1506.9 

600 

1507.3 

700 

1506.1 

800 

1505.0 

900 

1503.7 

1000 

1502.6 

1100 

1502.0 

1200 

1501.2 

1300 

1500.0 

1400 

1498.7 

1500 

1497.5 

1750 

1495.4 

2000 

1495.3 

2500 

1500.7 

3000 

1508.0 

4000 

1524.7 

5000 

1543.3 

-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1500 


-5000 


-5500 


1180  1190  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


1560 


A-21 


PROVINCE  3 JUN  - SEP 


> 

i 

to 

to 


TEMPERATURE  (C) 


SALINITY  tPPT) 


VELOCITY  Cm/SECI 


DEPTH 


(H) 

MAX 

MEAN 

M JN 

ST  DEV 

nuh 

MAX 

mean 

MIN 

ST  DEV 

NUM 

MAX 

MEAN 

*lN 

ST  OtV 

NUM 

0 

• • 

30.6 

26.5 

20.2 

2.9811 

37 

• • 

36.3 

35.9 

35, M 

.2135 

37 

• • 

1 5 M 8 , 3 

1538,9 

1523,6 

7.1166 

37 

10 

• • 

30#S 

26.3 

20.1 

3.0229 

37 

• • 

36,2 

35.9 

35, M 

. 2 1 M 6 

37 

• • 

ISM8.M 

1538,7 

1523.6 

7.2N65 

37 

20 

• • 

30.2 

25.1 

19.9 

3.1659 

37 

• . 

36,2 

35.9 

35  i M 

• 1916 

37 

• • 

15M7.0 

1536.1 

1523.1 

7.7119 

37 

30 

• • 

29.5 

23,8 

19.0 

2.8192 

37 

• • 

36,| 

35.8 

35. M 

.1653 

37 

• • 

1SN6.M 

1532.9 

1520.6 

7,0126 

37 

50 

• • 

2 0 • M 

22,3 

17.9 

2.9068 

37 

•• 

36.0 

35.7 

35.3 

• 1507 

37 

• • 

15MM.0 

1529.5 

1517.7 

7.M8IM 

37 

75 

• • 

27.3 

20.7 

16.8 

3.0260 

37 

•• 

36.0 

35.7 

35,3 

. 1 M 1 7 

37 

• • 

I5M2. 1 

1525.8 

1 5 t 9 , 6 

7.9955 

37 

100 

• • 

26.8 

1 9 , N 

15.6 

2.9970 

37 

•• 

36.0 

35.7 

35i2 

.1386 

37 

• • 

15M1  .7 

1522.6 

|Sl  1.6 

8,0880 

^ 37 

125 

*• 

25.9 

10.3 

15.3 

2.7069 

37 

•• 

36,0 

35.6 

35.2 

. 1 M 1 5 

37 

• • 

I5M0.1 

1519.9 

1521.1 

7 • M 959 

37 

150 

• • 

23.5 

17.2 

IM.M 

2.1790 

37 

• • 

35.9 

35.6 

35.2 

• 1316 

37 

• • 

153N.7 

15)7. | 

1568,3 

6.27HJ 

37 

200 

• • 

19.0 

15.5 

13.5 

1 .2MS9 

37 

•• 

35.7 

35.6 

35.3 

.0970 

37 

« • 

1523. M 

1512.8 

1506.3 

3.8253 

37 

250 

• • 

17.0 

1 M .5 

12.6 

.9397 

37 

• • 

35.8 

35.6 

35.3 

• O9M0 

37 

• • 

1518.3 

1 5 1 0 . 6 

1503.9 

3.0316 

37 

300 

• • 

}5.3 

13.7 

1 1 .3 

• 6725 

36 

• • 

35.0 

35.6 

35.3 

.097  1 

36 

• • 

1 5 1 M . 3 

1508.9 

1S0|,9 

2.3178 

36 

M00 

• • 

13.6 

1 2 . B 

1 1.0 

• 5256 

3 H 

•• 

35.8 

35.6 

35.2 

• 1083 

3 M 

• • 

1510.3 
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• • 

35.9 

35.7 

35.3 

.2256 

20 

• • 

29.3 

27.0 

25.8 

1 *5280 

1 1 

• • 

36.0 

35.7 

35.3 

.2212 

30 

• • 

28.9 

26,6 

25.8 

1 .319M 

• • 

36.  1 

35.7 

35.3 

. 2359 

50 

• • 

28.0 

2 6,2 

2M.9 

• 9850 

1 1 

• 1 

36,1 

35.7 

35. M 

. 186*4 

75 

• • 

26.2 

23.0 

21.2 

1 • M892 

1 1 

• • 

35,9 

35.7 

35,5 

• 1502 

100 

• • 

2 M • 6 

20.8 

10.8 

2.0305 

1 1 

• • 

36,1 

35.6 

35.  M 

. 205*4 

125 

• • 

22.0 

10.5 

16.5 

1.8918 

1 1 

• • 

35,8 

35.5 

35. M 

. 1 3 M 2 

150 

• • 

| 9 « 6 

16.7 

1M.9 

1 • 6 8 5 M 

1 1 

•• 

35.6 

35.  *» 

35.3 

. 0 9 M *4 

200 

• • 

16.2 

1*4, M 

13.0 

1 . 1 0 M 8 

1 1 

• • 

35. M 

35.3 

35,2 

• 0982 

250 

• • 

1M.7 

13.3 

12.2 

. 7866 

1 1 

• • 

3 5 • *4 

35.3 

35,1 

.009*4 

300 

• • 

13.7 

1 2 • M 

11*6 

• 6362 

11 

• • 

35. M 

35.3 

35,  1 

• 10*4*4 

M00 

• • 

12.9 

11.3 

10.7 

.8055 

11 

• • 

35.5 

35.2 

35. 1 

p 1328 

500 

• • 

12.5 

10.9 

10*2 

• 8 2 7 M 

1 1 

• • 

35,6 

35.2 

35,1 

• 1 502 

600 

• • 

12.2 

)0.s 

9.9 

.756  1 

11 

• • 

35.6 

35.3 

35.2 

.1221 

700 

• • 

12.0 

10.2 

9.5 

. 7 363 

1 1 

• • 

35.5 

35.3 

35.2 

. 10*4*4 

800 

• • 

11.8 

9.9 

9.0 

. 7580 

1 1 

• • 

35.5 

35.3 

35.2 

. 1027 

900 

• • 

11.7 

9.H 

0.7 

. 8 H 00 

1 1 

• • 

35, M 

35.3 

35.2 

.0775 

1000 

• • 

11.5 

8.9 

8*1 

.9590 

1 1 

• • 

35.  M 

35.3 

35.2 

• 0786 

1 100 

• • 

8.6 

7.9 

7.2 

• M 5 7 7 

lo 

• • 

35,3 

35.2 

35.1 

• 0568 

1200 

• • 

7.7 

7.2 

6 • 8 

• M 1 M? 

10 

• • 

35,2 

35.  1 

35,  l 

.0527 

1 300 

• • 

7.0 

6.M 

5.7 

.3853 

lo 

• • 

35.1 

35.  1 

35.0 

. 0 M ? 2 

1 M00 

• • 

6*3 

5.7 

5.0 

. M 050 

10 

• • 

35. 1 

35.0 

3 M • 9 

.0560 

1500 

• • 

5.7 

5.0 

M.2 

• M 6 9 2 

10 

• • 

35,0 

3 M • 9 

3 M , 9 

.0527 

1750 

• • 

m.m 

3.0 

3-0 

• M21  1 

10 

• • 

3 M , 9 

3 M , 9 

3 M , 8 

, 0 M 8 3 

2000 

• » 

3.5 

3.1 

2.6 

• 3120 

10 

• • 

3 M # 9 

3M  .8 

3 M . 8 

• OM  2 2 

2500 

• • 

2.7 

2.3 

2.1 

• 1912 

10 

• • 

3 M , 9 

3M  . 8 

3 M , 8 

.0316 

*000 

• • 

2.0 

1 .9 

1.8 

.0568 

10 

• • 

3 M , 9 

3 M • 8 

3M.7 

.0699 

<000 

• # 

1 .8 

1 .5 

1 .5 

• 0 M 6 3 

8 

• • 

3 M , 7 

3 M • 7 

3 M . 7 

• oooo 

*000 

• • 

1.3 

1 .3 

1.3 

• oooo 

1 

• • 

3 M , 7 

3M.7 

3 M , 7 

• oooo 

oooo  o o ooo 


VELOCITY  t*/SEC) 


NUM 


1 


8 

I 


MAX 

MEAN 

1 5 M 5 , 5 

1 5 M 0 . M 

1 5 M 5 , 7 

1 5 M 0 • M 

1 5 M 5 • 6 

15M0.M 

15M5.2 

1 5 M 0 , 3 

1 5 M 3 . 6 

1539.2 

1539,9 

1532.0 

1536.8 

1526.6 

1530.5 

1520. s 

I52M.3 

1515. M 

1S1M.0 

1509,0 

1510.9 

1506.2 

1508.3 

1503.9 

1507.6 

1601.9 

1507.6 

1502.0 

1508,5 

1502,5 

1509.5 

1503.1 

1510.5 

1503.5 

1511.5 

1S03.M 

1512.6 

1503.1 

1503.7 

1501.1 

1501.9 

1 M 9 9 . 8 

1500.7 

1 M 9 8 • M 

1M99.7 

1 *49  7.0 

1 M90.8 

1 *495.7 

| M 9 7 • 6 

1M9M.9 

1 M 9 7 , 8 

1 *496. 1 

1502.9 

1501.2 

1508,5 

1508. 0 

1 5 2 M . 2 

1523.8 

15M0.7 

l 5 M C • 7 

PIN 

ST  DEV 

1537.4 

3.5189 

1537.8 

3.3833 

1537,9 

3.2561 

1538,1 

2.6161 

lSi4.2 

2.1092 

1527.3 

3.7776 

1521.1 

5.5378 

ISI9.5 

5.M8M3 

IS09.9 

5.1372 

ISON. 3 

3.6005 

1502, M 

2.6593 

1501,0 

2.  1868 

1999,4 

2.9200 

1999,9 

3.0097 

1500. 1 

2.7973 

1500.2 

2. 7357 

1500,2 

2.0MO1 

1500.5 

3.0390 

1500.2 

3.5317 

1998,3 

1 .76M  1 

1994,7 

1 . 6067 

1995,3 

1.5619 

1 9 $ 9 , 2 

1 . 68J  M 

1992, S 

1 .9795 

1 99 l , 7 

1 .7666 

1999.2 

1 . 2688 

1500,3 

. 7531 

1507.4 

• 2 M 2 M 

1523.4 

.2295 

1590.7 

• oooo 

NUM 


0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

1 


PROVINCE  4 MAR  — MAY 


1160  1190 

0 


1500 


500  - 


1000 


1500  - 


2000  - 


2500  - 


X 
fc-i 

CL 

tJ  3000  - 


3500  - 


1000  - 


1500  - 


5000  - 


5500 


1530 


1510 


1550 


1560 

—4-0 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1537.7 

10 

1537.9 

20 

1538.1 

30 

1538.3 

50 

1538.1 

75 

1528.1 

100 

1521.5 

125 

1517.4 

150 

1513.7 

200 

1507.9 

250 

1506.6 

300 

1504.6 

400 

1499.8 

500 

1500.0 

600 

1501.5 

700 

1502.8 

800 

1503.3 

900 

1502.9 

1000 

1501.8 

1100 

1500.0 

1200 

1498.6 

1300 

1497.6 

1400 

1497.1 

1500 

1496.7 

1750 

1495.6 

2000 

1496.4 

2500 

1500.8 

3000 

1507.9 

4000 

1523.7 

5000 

1540.9 

6000 

1558.9 



1180  1190 


-500 


1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1500 


-5000 


1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


-5500 


1560 


A-29 


A-30 


PROVINCE  4 JUN  -SEP 


T EmPL  R A TURf  «C> 

oEPTh 


« H , 

VAX 

mEAN 

M IN 

ST  DEV 

0 

• • 

27.2 

2 1.9 

14.4 

2. 9298 

10 

• . 

27.2 

2 1.8 

14.4 

2.9714 

20 

• • 

27.2 

21  .5 

14.1 

3. 1654 

30 

• • 

27.2 

21.1 

13.5 

3.4830 

SLi 

4 . 

27 . 2 

2 0.2 

12.0 

4.0578 

7 5 

• • 

27.2 

1 9 • 2 

11.6 

4.4250 

100 

• • 

2 6*2 

1 8 . | 

11.3 

4.3810 

125 

• • 

26.  1 

16.9 

11«3 

4.2571 

ISO 

• • 

25.9 

1 6.0 

11.1 

4.0376 

200 

• • 

22.6 

14.2 

10.7 

3.0166 

250 

« • 

17.7 

1 3 • 0 

10.9 

1.6770 

300 

• • 

1 4 • 7 

12.2 

10.1 

1.1139 

*<00 

• • 

12.9 

1 1 «4 

9 . 9 

.7456 

500 

1 7.C 

10.8 

9.7 

.5802 

600 

• • 

11.^ 

1 0 • H 

9.2 

.5094 

700 

• • 

10. « 

9.9 

8.7 

• 5107 

900 

. • 

10.** 

9 • 4 

fl.  4 

. 4623 

9C0 

• • 

10.1 

8 . 9 

8 . 1 

.4141 

1000 

• • 

9 . 4 

9.3 

7 • 3 

. 4 384 

1 100 

• • 

8.4 

7.6 

6.5 

• 4Q44 

1 200 

• • 

7 . 4 

6.7 

S • 7 

. 3730 

1 300 

• • 

6.4 

6.0 

5.2 

. 3300 

IMQO 

• • 

5.8 

5.H 

4.7 

.3014 

isoo 

• . 

5.3 

4 .8 

4.2 

. 2980 

1750 

• • 

4 . 1 

3.7 

3.2 

. 2355 

2C00 

• • 

3.3 

2.9 

2.6 

.2149 

2 SQG 

• • 

2.3 

2.1 

2.0 

.0834 

3000 

• • 

1.’ 

1 .6 

1 .9 

. 0480 

M000 

• • 

1.5 

1 .4 

1.4 

. 0422 

5000 

• • 

l .4 

l .4 

l .4 

• ocoo 

SAL  IN l T Y | PP 7 1 


HUM 

MAX 

MEAN 

M l N 

ST  DEV 

50 

• , 

36.  1 

35.3 

35.  1 

.1810 

5q 

• . 

36 . 1 

35.3 

35.  1 

. 1730 

50 

• . 

3 6.  1 

35.3 

35.  1 

, 1694 

50 

• • 

35.9 

35.3 

35.  1 

.1439 

50 

• • 

75 , 6 

35.3 

35,  1 

.1143 

5q 

• , 

75 . 6 

35.2 

35.  1 

. 1 182 

50 

• • 

35.5 

35.2 

35.  1 

. 1035 

50 

• . 

35.5 

35.3 

35.1 

.1143 

50 

• « 

35.5 

3 S • 2 

35,0 

.1147 

50 

• * 

35. 5 

35.2 

35 , 0 

• 1730 

46 

• , 

35.5 

3S.2 

3S.0 

.1210 

46 

• • 

3S.S 

35 . 2 

35.0 

.1314 

49 

• , 

35.5 

35.2 

3S.0 

. 1 248 

42 

• • 

35,5 

35.3 

35.0 

• 1 2 0 3 

41 

• • 

35.5 

35.3 

35,0 

.1034 

39 

• . 

35.5 

35.3 

35,  1 

.0894 

38 

• c 

35.5 

35.3 

35.2 

.0784 

38 

• 4 

35,5 

35.3 

35.2 

.0695 

35 

• 4 

35.5 

35.3 

35.1 

.0684 

34 

• . 

35.3 

35.2 

35.0 

.0674 

28 

• « 

35,2 

35.1 

35.0 

• 0568 

27 

• . 

35. 1 

35.1 

34 . 9 

.0572 

26 

• , 

35.1 

35.0 

34.9 

. 0392 

23 

• , 

35.1 

35.0 

34 , 9 

.0593 

21 

• , 

34,9 

34.9 

34.8 

.0483 

18 

• c 

.74,8 

34  . B 

34.8 

• 0000 

15 

• 4 

34,8 

34 .8 

34.7 

.0414 

13 

• 4 

34 . 8 

34.7 

34,7 

.0277 

10 

. , 

34.7 

34 . 7 

34 , 7 

.0000 

3 

• 4 

34.7 

34.7 

34,7 

. OoOO 

VELOCITY  Cm/SEC) 


NOH 

MAX 

MEAN 

* IK 

ST  DEV 

NUM 

50 

• • 

1540.3 

1527.1 

ISOS. 7 

7.8390 

50 

so 

• • 

1540.5 

1527.0 

ISOS, 8 

7.9756 

50 

50 

• • 

1540.7 

1526.5 

ISOS.O 

8.5784 

50 

50 

• • 

1540.0 

1525.4 

1503.1 

9,5728 

50 

50 

• • 

1541,1 

1523  . 1 

|998.3 

11.4121 

50 

50 

• • 

1541.6 

1520. 6 

1957.9 

12.6014 

50 

50 

• • 

1539.8 

1517.9 

1956.9 

12.6722 

50 

50 

• • 

1539.9 

1515.0 

1957.2 

12.4497 

50 

50 

• • 

1540.0 

1512.5 

1 9 $ 6 , 7 

11.9651 

50 

50 

• • 

1532.9 

1SQ8. 1 

1996.2 

9.2986 

50 

46 

• • 

1520. 1 

1505,3 

1997.6 

5.5687 

46 

46 

• • 

1511.6 

1503.3 

1955,6 

3.8869 

46 

44 

• • 

1507.5 

1502.0 

1996,8 

2.6770 

44 

42 

• • 

1506.2 

1501.9 

1997.5 

2.1592 

42 

4 1 

• • 

1505.9 

1502.2 

1997.5 

1 .9080 

41 

39 

• • 

1505.3 

1501.9 

1997.3 

1 .9661 

39 

38 

• • 

1505.6 

1501.7 

19^8.0 

1 . 7676 

38 

38 

• • 

1506.4 

1501,5 

1958.2 

1 .6605 

36 

35 

• • 

1505.3 

1500*8 

1997.2 

1 . 7243 

35 

34 

• • 

1503.0 

1499.6 

1955.3 

1 .6075 

34 

28 

• • 

1500.5 

1 490.0 

1993.9 

1 .4830 

28 

27 

• • 

1498,4 

1496.7 

1953.2 

1 .3717 

27 

26 

• • 

1 497. 4 

1495.7 

1992,8 

1.2751 

26 

23 

• • 

1497,0 

1494.9 

1952,9 

1.2641 

23 

21 

• • 

1496.4 

1494.4 

1952.2 

1.0351 

21 

1 8 

• • 

1497.2 

1495.5 

1959.1 

.9139 

18 

15 

• • 

1501.1 

1500 • 4 

1 5&0 . 0 

. 3342 

15 

13 

• • 

1508,2 

1507.7 

1 507 . 9 

.2304 

13 

10 

• • 

1523.7 

1523.4 

1523.  1 

. 1947 

10 

3 

• • 

15**  1 .0 

1541 .0 

1591,0 

.0000 

3 

PROVINCE  4 JUN  - SEP 


1180  1190 


500- 


1000  - 


1500 


2000  - 


2500 


X 

CL. 

y 3000 
Q 


3500 


1000  - 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1529.9 

10 

1529.9 

20 

1529.7 

30 

1528.4 

50 

1525.9 

75 

1522.7 

100 

1518.5 

125 

1513.5 

150 

1507.1 

200 

1503.0 

250 

1502.0 

300 

1501.1 

400 

1501.7 

500 

1502.1 

600 

1502.8 

700 

1502.9 

800 

1503.0 

900 

1502.8 

1000 

1501.7 

1100 

1499.6 

1200 

1498.0 

1300 

1496.7 

1400 

1495.7 

1500 

1494.9 

1750 

1494.4 

2000 

1495.5 

2500 

1500.4 

3000 

1507.8 

4000 

1523.6 

5000 

1540.9 

6000 

1558.9 

-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


1500  - 


'1500 


5000  - 


5500 


1180  1190  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


-5000 


5500 


1560 


A-31 


A-32 


PROVINCE  4 OCT  - NOV 


TEMPERATURr  (Cl 

PtPTH 


IM) 

MAX 

MEAN 

MlN 

ST  DEV 

0 

• • 

27.5 

26.2 

22.8 

1 .9999 

10 

• • 

27. H 

26. 1 

22.3 

2.1256 

20 

• • 

27. ^ 

2H.H 

20*6 

3.1913 

30 

• • 

27.3 

23.5 

19.1 

H • 0590 

50 

• • 

26.7 

22,3 

16.5 

9.6829 

75 

• • 

26. M 

1^.9 

1H.7 

9 .5990 

100 

• • 

2 6.2 

16.5 

1 H .0 

M.7869 

1 25 

• • 

23.  1 

1 6 ,8 

13. H 

3.7727 

150 

• • 

21.1 

15.7 

13.2 

3.  1299 

200 

• • 

18. H 

1M.2 

12.8 

2.3732 

250 

• • 

16.1 

13.2 

12.0 

1.6956 

300 

• • 

1M.2 

12.5 

1 1 .6 

1 .p262 

MOO 

• • 

11.6 

11.3 

10.9 

.2702 

500 

• • 

11.1 

10,7 

10.0 

• 9992 

600 

• • 

10.5 

10.3 

10*1 

• 1708 

700 

• • 

10.5 

10. 0 

9.8 

.3317 

800 

• • 

10.0 

9.5 

9.3 

. 3309 

900 

• • 

9.2 

8,9 

8.8 

• 1732 

1000 

• • 

0.H 

8.3 

8.  1 

• 1500 

1 100 

• • 

7.9 

7.5 

7.  1 

. 3309 

1200 

• • 

7.6 

6,9 

6.9 

• 5123 

1 300 

• • 

7.0 

6.2 

5.8 

.53  15 

1 HOO 

• • 

6.3 

5.6 

5.9 

.9359 

1500 

• • 

5.8 

5,  I 

H.8 

.9509 

1750 

• • 

M • 3 

3.9 

3*6 

• 2986 

2000 

• • 

3.3 

3.2 

3.0 

.1528 

2500 

• • 

2.3 

2.3 

2.3 

• 0000 

3000 

• • 

1.9 

1 .9 

1 .9 

• 0000 

SALINITY  (PPt) 


NUm 

max 

MEAN 

min 

ST  DEV 

NUM 

5 

• • 

35.7 

35.5 

35,3 

. 1983 

5 

5 

• « 

35.7 

35.5 

35,2 

.187  1 

5 

5 

• • 

35.7 

35.5 

35^2 

.2079 

5 

5 

• • 

35.7 

35.9 

35.2 

. 1999 

5 

5 

• • 

35.8 

35.5 

35,3 

• 2121 

5 

5 

• • 

35,7 

35.5 

35,3 

.1983 

5 

5 

• # 

35.7 

35.9 

35,3 

.16  7 3 

5 

5 

• • 

35.9 

35.3 

35,3 

.0598 

5 

5 

• # 

35.9 

35.3 

35.3 

.099  7 

5 

5 

• , 

35.3 

35.3 

35.2 

.0598 

5 

5 

• # 

35.9 

35.3 

35,1 

• 1 190 

5 

5 

• • 

35.9 

35.3 

35,2 

.0899 

5 

5 

• • 

35.9 

35.3 

35.2 

.0707 

5 

9 

• • 

35.9 

35.3 

35,1 

.1758 

9 

9 

• • 

35.9 

35.3 

35.3 

• 0500 

9 

9 

• • 

35.9 

35.3 

35.3 

• 0500 

9 

9 

• • 

35.9 

35. 3 

35.2 

• 08  16 

9 

9 

• • 

35.9 

35.3 

35,2 

.0816 

9 

9 

• • 

35.3 

35.2 

35,2 

.0577 

9 

9 

• • 

35.3 

35.2 

35.  1 

• 0816 

9 

9 

• • 

35.2 

35. 1 

35.  1 

• 0500 

9 

9 

• , 

35.2 

35.1 

35,0 

• 0816 

9 

9 

• , 

35. 1 

35*0 

35.0 

• 0500 

9 

9 

• 0 

35.1 

35.0 

35,0 

• 0500 

9 

9 

• « 

39.9 

39.9 

39.9 

• OQQO 

9 

3 

• , 

39,9 

39.8 

39.7 

• 1000 

3 

2 

• • 

39.8 

39.7 

39,7 

.0707 

2 

1 

• • 

39.7 

39.7 

39,7 

• 0000 

1 

VELOCITY  (m/SECI 


MAX 

MEAN 

PIN 

ST  DEV 

NUM 

1591.1 

1538.2 

1529.8 

H , 7 6 8 1 

5 

1591,2 

1537.9 

IS28.7 

5.2122 

5 

1591.3 

1539  . 1 

1529,9 

7.8139 

5 

1591,9 

1531.7 

15*0,6 

10.3628 

5 

1590.5 

1528.9 

l 5 1 3 . 3 

12.3832 

5 

1590,2 

1522.9 

1 SC8 , 3 

12.3711 

5 

1590.1 

1519.3 

1506.2 

13.1717 

5 

1532.7 

1515.1 

ISOH. 7 

1 0 • 7 9 M 2 

5 

1528.0 

1512.1 

1509,9 

9.2H  J 1 

S 

1521.3 

1 5Q8 • 3 

1503.7 

7.3812 

5 

1515.9 

1506.0 

1501,8 

5.M0M8 

5 

1510.2 

1509 . 3 

1501. J 

3.H658 

5 

1503.0 

1502.1 

1500.2 

1.0986 

5 

1502.9 

1501.5 

1998,6 

1.9782 

M 

1502,9 

1501.8 

1500,8 

• 7118 

H 

1509,2 

1502.5 

1501.6 

1 ,2038 

H 

1509.0 

1502.2 

1501,2 

1 • 2 7 6 M 

M 

1502.9 

1501.8 

1501,2 

.7572 

H 

1501.9 

1500.9 

1999,9 

• 6652 

H 

1501.1 

1999.5 

1997,9 

1 .307M 

M 

1501,5 

1998.6 

1996.5 

2. 1030 

H 

1500.9 

1997.7 

1995.9 

2.2015 

H 

1999.7 

1996.8 

1995.7 

1 .9209 

H 

1 999,  1 

1996.9 
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1.8500 

H 

1 997  . 1 

1995.5 

1999,2 

1.2715 

M 

1997,| 

1996.9 

1995.6 

.7506 

3 

1501,3 

1501.2 

150) . I 

. 1 H 1 M 

2 

1508,2 
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1508.2 

• 0000 

1 
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> 

i 

u> 

4^ 


DEPTH 


TEmPERATURF  (C» 


SALINITY  (PPT) 


VELOCITY  (N/SECI 


( M } 

MAX 

mean 

mIN 

ST  DEV 

NUm 

MAX 

mean 

MIN 

ST  DEV 

NUM 

MAX 

MEAN 

"In 

ST  DEV 

NUM 

0 

• « 

29.3 

27.9 

23.9 

. 7739 

68 

•• 

36.6 

35. M 

32.2 

• Bill 

68 

• • 

1 5 M M . 5 

1 5 M 1 .8 

1533.9 

1.7219 

68 

10 

* • 

28  • 8 

27.9 

23.9 

• 75  M 6 

68 

• • 

36.6 

35.5 

32.3 

.7799 

68 

• • 

l 5 M M , 5 

1SM2.0 

15^3.5 

1.7539 

68 

20 

• • 

29.3 

27.9 

23.9 

. 7 722 

68 

• • 

36.6 

35.5 

32.7 

.7796 

68 

• • 

15M5.5 

1 5 M 2 • 2 

1533.7 

1.8107 

68 

30 

« • 

28.9 

27.8 

23.9 

.7911 

68 

• • 

36.6 

35.7 

33.6 

.6367 

68 

• • 

15M5.0 

ISM2.3 

1533.8 

1 • SOM  9 

68 

SO 

• • 

28.6 

27.3 

23.9 

1.1655 

68 

• • 

36.5 

35*8 

3 M , 7 

• MS85 

68 

• • 

1SM5.0 

1 5 M 1 .7 

isSt.o 

2.6982 

68 

75 

• • 

78 . 3 

2S.i 

19  .M 

2 • 0 M 0 7 

68 

• • 

36.5 

35.7 

3 M , 9 

• 3651 

68 

• • 

1 5 M M , 7 

1537.0 

15*2.6 

M • 9 5 1 8 

68 

100 

• • 

28 . 0 

2 2.6 

18.5 

2.3123 

68 

•• 

36. M 

35.6 

35.0 

.3?0l 

68 

• • 

15MM.2 

1531.0 

1520.6 

5.8988 

68 

125 

• • 

26  . 1 

20.0 

16.6 

2.0837 

68 

• • 

35.9 

35. M 

35.1 

.2187 

66 

• • 

1 5 M 0 . 1 

152M. 6 

1 5 1 5 , 0 

5.6202 

68 

ISO 

• • 

2 M • 8 

17.9 

1 M • 8 

1 .8999 

68 

• • 

35.9 

35.3 

35.0 

• 1 9M9 

68 

• • 

1537. M 

1519.0 

1509.5 

5. Ml  1M 

68 

200 

• • 

18.0 

15.1 

13.0 

1 .0929 

68 

• • 

35,8 

35.3 

35.0 

. 1638 

68 

• • 

1520.5 

151  1 .M 

1509.9 

3.M636 

68 

2S0 

• • 

1 6.M 

13.7 

12.3 

.8953 

67 

• • 

35.7 

35.3 

35.0 

. Imom 

67 

• • 

1516.2 

1507.7 

1502.9 

3.0072 

67 

300 

• • 

15.2 

1 2 .8 

1 1*2 

.8293 

67 

• • 

35.6 

35.3 

35.0 

. 1 M 2 3 

67 

• • 

1513. M 

1505.3 

1500,1 

2.8823 

67 

MOO 

• • 

13.6 

1 1 .8 

10.5 

.7670 

62 

• • 

35.7 

3 5*3 

3 M • 9 

.1705 

62 

* • 

1 509,6 

1503.5 

1998.8 

2.7766 

62 

soo 

• • 

12.7 

11.2 

9.9 

• 6765 

5 M 

•• 

35.6 

3S.3 

35.0 

. 1M72 

5 M 

• • 

1508.7 

1503. M 

19*8.5 

2.5M90 

5 M 

600 

• • 

1 1.7 

10.6 

9.3 

.6595 

53 

• • 

35.6 

35.3 

35.0 

.1515 

53 

• • 

1507.0 

1502.8 

1997.8 

2.5319 

53 

700 

• • 

1 1 .0 

9.9 

8.7 

• 6368 

52 

• • 

35.6 

35.3 

35.0 

. 1 M M 5 

52 

• • 

1506.0 

1501.9 

1997.3 

2 • M 7 20 

S 2 

BOO 

• • 

10. s 

9.2 

R.  1 

.6332 

50 

• • 

35.6 

35.3 

35.0 

. 1373 

50 

• • 

1506.0 

1501.1 

1 996.6 

2 • M 7 20 

50 

900 

• • 

9 . 7 

8.6 

7.3 

.5997 

M8 

•• 

35.5 

35.2 

35.0 

. 1 M 1 M 

M 8 

• • 

ISOM, 9 

1 SCO • 1 

1995. 1 

2.M1M1 

M8 

1000 

• • 

fi.9 

7.9 

6.9 

.5536 

M 8 

•• 

35. M 

35.2 

35.0 

• 1 280 

M 8 

• • 

1503. 5 

1 M 9 9 • 3 

1995.1 

2.2759 

M 8 

1 100 

• • 

8.3 

7.3 

6*3 

• 5068 

M8 

• • 

35. M 

3S . 1 

3 M , 9 

.1129 

M 8 

• • 

1502.6 

1M98.M 

1999.6 

2.0757 

M8 

1 200 

• • 

7.5 

6.6 

5.7 

• M 6 1 5 

M8 

• • 

35.3 

35. 1 

3M  . 9 

.0962 

M8 

• • 

1501.3 

1 M 9 7 • 5 

19*3.7 

1.9038 

M 8 

1300 

• • 

6.7 

6.0 

5.2 

• M 1 0 M 

M7 

•• 

35.2 

35 . 0 

3 M , 9 

• 0865 

M 7 

• • 

1 M 9 9 , 6 

1 M 9 6 • 7 

1993.3 

1 .6993 

M 7 

1 M 0 0 

. • 

6.1 

5.5 

M.8 

• 35  M 9 

M 6 

• • 

35.2 

35.0 

3M.0 

• 0785 

M 6 

• • 

1 M 9 8 , R 

1 M 9 6 • 0 

1993,1 

1 • M 9 20 

M 6 

1500 

• • 

5.5 

M • 9 

M • 3 

.3257 

M6 

•• 

35.1 

3 M • 9 

3 M . 8 

• 07  7 M 

M 6 

• • 

1 M97 .5 

1 M 9 5 • M 

1992,8 

1 .3M19 

M 6 

1750 

• • 

M • 3 

3.7 

3.3 

.2867 

32 

• • 

35.0 

3M  .9 

3M , 8 

.0567 

32 

• • 

1M97.2 

1M9M.6 

1992,8 

1 .2207 

32 

2000 

• • 

3 • M 

2.9 

2.0 

.2750 

26 

• • 

35. M 

3 M • 8 

3 M , 8 

• 1501 

26 

• • 

1M97.5 

1M95.2 

1991.9 

1 . 1 80M 

26 

2500 

• • 

2.3 

2.1 

2.0 

.0870 

13 

•• 

3 M , 8 

3M  .8 

3 M . 6 

• 0660 

13 

• • 

1501.3 

1500.5 

1500.0 

.3602 

13 

3000 

• • 

1.9 

1 .8 

1.7 

• 0 6 M l 

8 

• • 

3 M . 8 

3 M • 7 

3 M , 6 

• 0 7 M M 

8 

• • 

1507.9 

1507.6 

1507.9 

.1727 

8 

mood 

• • 

1 .7 

1 .7 

1 .7 

• 0000 

2 

• . 

3 M , 8 

3 M • 7 

3 M . 7 

• 0707 

2 

• • 

152M.7 

152M.6 

1529.6 

.0707 

2 

PROVINCE  5 DEC -FEB 


500  - 


1000  - 


1500  - 


2000  - 


2500  - 


O- 

y 3000  - 
Q 


3500  - 


1000  - 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 
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TEMPERATURE  (Cl  SALINITY  f PPT  I 

depth 


IM, 

max 

MEAN 

M IN 

ST  DEV 

NUM 

max 

MEAN 

min 

ST  DEV 

0 

• • 

30. S 

28.9 

25.8 

1.2510 

75 

• • 

36.5 

35.3 

33.8 

• 634  1 

10 

• • 

30.4 

28,8 

25*6 

1 .2222 

75 

• • 

36.5 

35.3 

33,8 

• 6333 

20 

• • 

30.2 

28.7 

25.2 

1.2495 

75 

•• 

36.4 

35.4 

34.1 

.6129 

30 

• • 

29.9 

28.4 

25. 1 

1.2243 

75 

• • 

36.4 

35.5 

34,3 

.5893 

sc 

• • 

29.4 

77.4 

24*2 

1 .1528 

75 

• • 

36.5 

3 5*7 

34.5 

.5032 

75 

• • 

28.2 

24.0 

22.9 

1 .2930 

75 

• • 

36,4 

35.9 

35.2 

.3476 

too 

• • 

27.  1 

23.5 

20. 1 

1 .6968 

75 

•• 

36,4 

35.8 

35.0 

.3455 

125 

• • 

24.4 

20.5 

17.4 

1.6507 

75 

•• 

36.2 

35.6 

35,1 

• 270  1 

150 

• • 

22.3 

18.0 

15.1 

1.5553 

75 

• • 

36,0 

35.4 

35.1 

• 2232 

200 

• • 

18.4 

1 5 • 2 

13.  1 

1.2443 

75 

• • 

35.9 

35.3 

35.1 

• 1947 

250 

• • 

14.2 

13.8 

17.2 

1 .0206 

75 

• • 

35.9 

35.3 

35.1 

.1979 

300 

• • 

15.2 

12.8 

11.5 

.9048 

75 

• • 

35.8 

35.3 

35.  1 

• 1 9 6 6 

400 

• • 

13.8 

11.6 

10.5 

.7487 

75 

• • 

35.8 

35.3 

35.0 

.1804 

500 

• • 

12.4 

1 1 .0 

9.8 

.6535 

75 

• • 

35,6 

35.3 

35,1 

• 1636 

400 

• • 

It. 7 

10.4 

9.3 

.6564 

75 

•• 

35,6 

35.3 

35.1 

• 1543 

700 

• • 

11.1 

9.8 

8.7 

.663  1 

75 

• • 

35,6 

35.3 

35.  l 

.1590 

800 

• • 

10.4 

9.1 

6.0 

.6734 

75 

•• 

35.6 

35.3 

35.1 

• 1489 

900 

• • 

9.8 

8.5 

7.4 

• 6623 

75 

• • 

35.5 

35.2 

35.0 

• 1435 

1000 

• • 

9.0 

7.8 

6.8 

.6258 

73 

• • 

35.5 

35.2 

35.0 

• 1302 

1 100 

• • 

8.6 

7.2 

6.3 

.5639 

73 

• • 

35.5 

35.1 

35.0 

.1158 

1200 

• • 

7.5 

6.5 

5.8 

. 4485 

61 

•• 

35.3 

35.1 

34.9 

.0878 

1300 

• • 

6.8 

6.0 

5.3 

.3936 

61 

•• 

35.2 

35.0 

34.9 

.081  1 

1400 

• • 

6*1 

5.4 

5.0 

.3403 

46 

• • 

35.  1 

35.0 

34.9 

.0755 

1500 

• • 

5.4 

4.9 

4.4 

.2832 

46 

• • 

35,0 

34.9 

34.9 

• 0506 

1750 

• • 

4.2 

3.7 

3.4 

• 2 168 

41 

• • 

35.0 

34.9 

34,8 

.0617 

2000 

• • 

3.4 

2.9 

2.4 

• 1666 

32 

• • 

35.0 

34.8 

34.8 

.0492 

2500 

• • 

2.4 

2.1 

2.0 

.1014 

27 

• • 

34.9 

34.8 

34,8 

• 0267 

3000 

• • 

2.0 

1.8 

1 .7 

• 0588 

26 

• • 

34.9 

34.7 

34,7 

.0491 

*000 

• • 

1.8 

1 .7 

1 .4 

.0599 

13 

• • 

34.9 

34.7 

34.7 

.0768 

data  IGNORED  - IN  CONTROL  mode 


VELOCITY  (H/SECI 


NUM 

MAX 

MEAN 

MIN 

ST  0 E 

75 

• • 

1548.1 

1 S»**  3 . • 

1537,9 

2.5742 

75 

• • 

1547.7 

1S93.9 

1537 ,8 

2.5333 

75 

• • 

1547,8 

1 5 **  3 • 8 

1536.9 

2.5484 

75 

• • 

1547.3 

1593.6 

1556,9 

2.4862 

75 

• • 

1545.9 

tSMj ,9 

1559.2 

2*3860 

75 

• • 

1543,8 

|539.2 

153  i , 3 

2.9626 

75 

• • 

1542,5 

1533. B 

1529, 7 

4.4092 

75 

• • 

1536.9 

1524.2 

1517,2 

4.6574 

75 

• • 

1531.8 

1519. 5 

1 5 1 0 , 3 

4.6824 

75 

• • 

1521.8 

151  1 .8 

1509,6 

4.0515 

75 

• • 

1516.3 

1507.9 

1502.2 

3.5250 

75 

• • 

1513.7 

1 505 • n 

1500,7 

3.2190 

75 

• • 

1511.1 

1503.2 

1998,8 

2 • id  1 2 

75 

• • 

1507.9 

1502.5 

1998,0 

2.4873 

75 

• • 

1507.2 

1502.1 

1**7. 7 

2.5331 

75 

« • 

1506. 5 

1501.9 

1997,2 

2.5881 

75 

• • 

1505.6 

1500,6 

1996.3 

2.6984 

75 

• • 

1505.1 

1999. e 

1995,5 

2.6679 

73 

• • 

1503.9 

it’a.e 

1999,9 

2.5534 

73 

• • 

1504.1 

1998,0 

19*9,3 

2.3366 

61 

• • 

1501.0 

1 *497.2 

19*9,2 

1 .1844 

61 

• • 

1499.9 

1*496.5 

19*3.9 

1 .4370 

46 

• • 

1498,6 

1 *496.0 

I99J.9 

1.4383 

46 

• • 

1497.5 

1995.2 

19*3.2 

1 .2476 

41 

• • 

1496.9 

1 *499,6 

19*3.1 

.9750 

32 

• i 

1497,6 

1995,5 

19*9,2 

• 4965 

27 

• • 

1501,8 

1500.5 

19*9,8 

• 4351 

26 

• • 

1508,5 

1507.7 

1507,9 

.2573 

13 

• • 

1525.2 

1529,6 

1529,2 

.2577 

num 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

73 

73 

41 

41 

44 

44 

41 

32 

tl 

24 

13 
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TEMPERATURE  <C1  SALINITY 

depth 


(M) 

MAX 

mean 

MIN 

$ T DEV 

NUM 

MAX 

mean 

min 

0 

• • 

30*0 

28.3 

23.5 

1.0633 

66 

• • 

36*6 

35.8 

33.6 

10 

• • 

29.5 

28.2 

23.5 

• 9898 

66 

•• 

36.6 

35.8 

3N.S 

20 

• • 

29.2 

28.| 

23. M 

• 9833 

66 

•• 

36,7 

35.9 

3 N . 8 

30 

• • 

29.1 

28. 1 

23.3 

.9676 

66 

•• 

36,8 

35.9 

39.9 

so 

• • 

29.0 

27.5 

21.3 

1.2153 

66 

•• 

36.7 

36.0 

35.0 

75 

• • 

28.9 

25.9 

18.9 

2.2570 

66 

•• 

36.7 

36.0 

35.1 

100 

• • 

27.0 

23.1 

17.9 

2.7227 

66 

•• 

36.5 

35.8 

35.1 

125 

• • 

26.5 

20.2 

15.6 

2.56NN 

66 

•• 

36.5 

3 5.6 

35.0 

150 

• • 

29.6 

18.0 

IN. 5 

2.3667 

66 

•• 

36.1 

35.5 

35.0 

200 

• • 

20.* 

15.2 

13.2 

1.5331 

66 

•• 

35.7 

35. N 

35.1 

250 

• • 

17.1 

13.7 

12.2 

1 .0635 

66 

• • 

35.7 

35.3 

35,1 

300 

• • 

19.8 

12.7 

1 1 .5 

• 8260 

65 

• • 

35.7 

35.3 

35.1 

MOO 

• • 

12.8 

11.6 

10.5 

• 593  1 

59 

• • 

35.6 

35.3 

39.9 

500 

• • 

12.2 

10.9 

10*1 

• 5603 

N 9 

• • 

35.7 

35.3 

35.1 

600 

• • 

11.7 

10.3 

9 • N 

• 5809 

N9 

• • 

35.7 

35.3 

35.0 

700 

• • 

11.2 

9.6 

8.6 

.5928 

N9 

• • 

35.6 

35.3 

35.0 

aoo 

• • 

10.6 

8.9 

7.7 

.6157 

nb 

•• 

35.6 

35.2 

35.0 

*00 

• • 

9.9 

8.2 

7.0 

• 6 2 3 N 

N 7 

• • 

35.5 

35.2 

35.0 

1000 

• • 

8.7 

7.5 

6.5 

.5329 

N5 

• • 

35.  N 

35.1 

35.0 

1 100 

• • 

8.2 

6.9 

6.0 

• N 7 NO 

N5 

•• 

35.3 

35.1 

39.9 

1 200 

• • 

7.6 

6.3 

5.5 

• N 2 1 9 

N 3 

• • 

35.3 

35.0 

39.9 

1 300 

• • 

6.9 

5.7 

5.0 

• 3916 

N 1 

• • 

35.2 

35.0 

39.9 

lMQO 

• • 

6.3 

5.2 

N • 7 

• 3736 

38 

•• 

35.  1 

35.0 

39.8 

1500 

• • 

5.9 

9.7 

N.2 

• 3 7 N 7 

33 

35.1 

3 N . 9 

39,8 

1750 

• • 

<4.6 

3.6 

3.3 

• 29  l N 

29 

•• 

3 N . 9 

3 N ■ 8 

39,8 

2000 

• • 

3.3 

2.8 

2.6 

• 1 N N 1 

25 

• • 

3 N . 9 

3N.8 

3%7 

2500 

• • 

2.3 

2.1 

2.0 

.0899 

22 

• • 

3 N . 8 

3 N • 8 

39.7 

3000 

• • 

1.9 

1 .8 

1.7 

• 038M 

21 

• • 

3 N . 7 

3 N • 7 

39?7 

39,7 

^ooo 

• • 

1.7 

1.7 

1 .6 

• ON  83 

10 

• • 

3 N • 7 

3 N • 7 

DATA  IGNORED  - IN  CONTROL  MOOE 


SEP 


(PPTI  VELOCITY  im/seci 


5 T DEV 

NUM 

MAX 

MEAN 

PIN 

ST  DEV 

NUM 

• 5350 

66 

• • 

1596.3 

1593.1 

1532.0 

2.2825 

66 

• 9862 

66 

• • 

1596.0 

1593.0 

I5J2.1 

2.1698 

66 

.9690 

66 

• • 

1595.7 

1593.2 

15*2.2 

2.1277 

66 

.9653 

66 

• • 

1595.5 

1593.2 

1532.1 

2.0822 

66 

.9215 

66 

• • 

1599.9 

1592.5 

1527.1 

2.7529 

66 

• 3682 

66 

• • 

1599,8 

1539.0 

1521.0 

5.6193 

66 

.3760 

66 

• • 

1592.5 

1532.9 

1516.7 

7.2363 

66 

• 3200 

66 

• • 

1591.6 

1525.1 

1 5 1 1.3 

7.1737 

66 

.2675 

66 

• • 

1537,6 

1519.2 

1506,2 

6.9959 

66 

• 1816 

66 

• • 

1528,8 

1511.7 

1505.0 

9.8859 

66 

• 1638 

66 

• • 

1518.7 

1507.8 

(502,1 

3.5971 

66 

• 1570 

65 

1511.9 

1505.2 

1500.7 

2.9023 

65 

• 1569 

59 

• • 

1507.6 

1502.9 

11*8,8 

2.2511 

59 

. 1573 

99 

• • 

1507.2 

1502.2 

1199,0 

2.1635 

99 

.1567 

99 

• • 

1507.2 

1501.6 

19*8.2 

2.2830 

99 

.1980 

99 

• • 

1507.0 

1500.7 

1994.7 

2.3763 

99 

.1917 

98 

• • 

1506.5 

1999.7 

1995.2 

2.9330 

98 

.1339 

97 

• • 

1505.5 

1998.7 

1993.9 

2.5097 

97 

• 1097 

95 

• • 

1502.6 

1997.6 

1993,4 

2.1668 

95 

• 0968 

95 

• • 

1502.1 

1997.0 

1993.8 

1.9395 

95 

.0*56 

93 

• • 

1501.9 

1996.2 

1993.0 

1 .7937 

93 

.0775 

91 

• • 

1500.9 

1995.5 

19*2,7 

1.6979 

91 

• 0683 

38 

• • 

1999.6 

1995.0 

1992,8 

1.5989 

38 

.0589 

33 

• • 

1999.7 

1999.9 

1992.5 

1.5722 

33 

• 0501 

29 

• • 

1998.  1 

1993.9 

19*2.4 

1.2593 

29 

.0289 

25 

• • 

1996,9 

1999.9 

19*3.9 

.5992 

25 

.0213 

22 

• • 

1501.3 

1500.3 

19*9.8 

.3672 

22 

• 0000 

21 

• • 

1507.9 

1507.5 

1507.1 

• 1700 

21 

• 0000 

10 

• • 

1529,6 

1529.9 

1521.3 

.0972 

ID 

PROVINCE  5 JUN  - SEP 


1180  1190 


500- 


1000  - 


1500- 


2000- 


2500- 


X 

dm 

W 3000 


3500 


1000  - 


1500  - 


5000  - 


5500- 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1543.1 

10 

1543.2 

20 

1543.3 

30 

1543.3 

50 

1543.5 

75 

1543.9 

100 

1541.8 

125 

1530.2 

150 

1521.1 

200 

1511.9 

250 

1507.3 

300 

1504.2 

400 

1502.2 

500 

1502.1 

600 

1501.9 

700 

1500.7 

800 

1500.0 

900 

1499.8 

1000 

1498.9 

1100 

1497.3 

1200 

1496.1 

1300 

1495.3 

1400 

1494.7 

1500 

1494.2 

1750 

1493.9 

2000 

1495.1 

2500 

1500.1 

3000 

1507.4 

4000 

1524.5 

5000 

1543.5 

1160  1190 


1510  1520  1530 

SOUND  SPEED  CM/SEC) 


-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1500 


-5000 


5500 
1560 


A-39 


A-40 


PROVINCE  5 OCT -NOV 


TEMPERATURE  ICI  salinity  (PPT)  velocity  IM/SECI 

depth 


max 

MEAN 

H1N 

ST  DEV 

NUM 

MAX 

MEAN 

MIN 

ST  DEV 

num 

MAX 

MEAN 

PIN 

ST  DEV 

NUM 

0 

• • 

29. 1 

28,  1 

26.8 

• M 68  3 

78 

•• 

3 6.6 

36*0 

3 M , 9 

• 3783 

78 

• • 

1 5 M 5 • 3 

1 5 M 2 • 9 

1539,6 

1 .0768 

78 

10 

• • 

29.2 

26,1 

26.9 

• 5108 

78 

• • 

37,2 

36.1 

35.1 

• 3581 

78 

• • 

15M5.6 

1 5 M 3 . 1 

15*0,5 

1.1610 

78 

20 

• • 

29. 1 

28,0 

2M.  1 

.6653 

78 

•• 

37.  1 

36. 1 

35,2 

.3367 

78 

• • 

1 5 M 5 , 8 

1 5M  3 . 1 

1533.7 

1 .5835 

78 

30 

• • 

29,0 

27,9 

20.3 

1.0078 

78 

•• 

36,9 

36. 1 

35,3 

.3068 

78 

• • 

1 5 M 5 , 8 

1 5M  3 . 0 

1529,2 

2 • M 7 2 2 

78 

so 

• • 

28.9 

27,0 

16.8 

1.5618 

78 

• • 

36,7 

36. 1 

35,3 

• 3256 

78 

• • 

1 5 M 5 , 9 

1 5 M 1 , 5 

1519,5 

3.9820 

78 

75 

• • 

27.7 

2 M , M 

15.8 

2.0231 

78 

• • 

36,5 

35.9 

35.3 

.2995 

78 

• • 

15M3.7 

1535.6 

1511.8 

5,2328 

78 

100 

• • 

25.3 

21 .2 

1 5 • 1 

2.  1MC6 

78 

•• 

36.3 

35.6 

35.1 

• 2697 

78 

• • 

1538.6 

1527.6 

1510,0 

5.8880 

78 

125 

• • 

2 M • 0 

1 ® • 7 

IM.M 

1 .7861 

78 

• • 

35.9 

35. M 

35.0 

• 2085 

78 

• • 

1535.2 

1521.1 

1508,3 

5.137M 

78 

150 

• • 

22.7 

16,9 

13.9 

1.6107 

78 

•• 

35.8 

35. M 

3M  , 9 

• 1 966 

78 

• • 

1532.5 

1516.0 

1507,0 

M • 80 7 2 

78 

200 

• • 

19.3 

P.5 

1 1.8 

1.2015 

78 

• • 

36,2 

35.3 

3 M , 9 

. 2 1 8 M 

78 

• • 

1 5 2 M • 1 

1509,5 

1500,3 

3.8759 

78 

250 

• • 

16.1 

13.3 

11.2 

• 8601 

72 

• • 

36,2 

35.3 

35.1 

• 1818 

72 

• • 

1515.5 

1506,2 

1999.1 

2.9590 

72 

300 

• • 

1 M.2 

12.3 

10.8 

• 66M2 

72 

• • 

36,3 

35.3 

35.1 

.1758 

72 

• • 

1511,5 

1503.8 

1998,5 

2.M 167 

72 

MOO 

• • 

12.7 

11.3 

10.5 

• M 7 1 3 

67 

• • 

35,8 

35.2 

35.1 

. 137M 

67 

• • 

1507.0 

1502.0 

19*9.0 

1.7731 

67 

500 

• • 

IJ.6 

10.6 

10.0 

• 3908 

50 

• • 

35,5 

35.2 

35.1 

.1075 

50 

• • 

1 50  M , 9 

1501.2 

1998,7 

1 • M 8 08 

50 

600 

• • 

11*1 

10. 0 

8.6 

• M 765 

M9 

• • 

35.5 

35.2 

35.0 

• 1 1 M M 

M 9 

• • 

1 50  M , 7 

1500.7 

19*5.0 

1.8116 

M 9 

700 

• • 

10.5 

9 . M 

7.9 

.5292 

M 9 

•• 

35.5 

35.2 

35,0 

.U2M 

M9 

• • 

1 50M , 2 

1 M 99  • 7 

1999,3 

2.0319 

M 9 

soo 

• • 

9,8 

8.7 

7.5 

• 5216 

M 9 

• • 

35,5 

35.1 

35,0 

, 1 *1  9 1 

M 9 

• • 

1503, M 

1 M 9 9 • 0 

19*9,3 

2.0619 

M9 

900 

• • 

9.1 

8.1 

6.9 

• 5322 

M 8 

•• 

35. M 

35.1 

35,0 

• 1099 

M 8 

• • 

1502.3 

1 M 98  • 1 

1993.6 

2.1032 

M 8 

1000 

• • 

8.5 

7.5 

6 • M 

• 5218 

M 8 

•• 

35.3 

35.1 

3M.9 

• 1026 

MS 

• • 

1501.5 

1 M 9 7 • M 

19*3.1 

2.1151 

M 8 

1 100 

• • 

7.8 

6.9 

5.7 

. M829 

M 6 

•• 

35.3 

3 5.0. 

3M  , 9 

.0920 

M 6 

• • 

1500.3 

1 M 96 , 7 

I 9 V I ,8 

1.9955 

M 6 

1200 

• • 

7.2 

6.3 

5.3 

• M M 30 

M 6 

•• 

35^2 

35.0 

3 M , 8 

• 095  M 

M 6 

• • 

1 M 9 9 • 5 

1 M 96  • 1 

19*2.0 

1.8210 

M6 

1300 

• • 

6.3 

5.8 

5.0 

• 3603 

M 5 

•• 

35.1 

35.0 

3 M . 8 

. 08 M 3 

M 5 

• • 

1 M 9 7 , 9 

1M95.6 

1992.6 

1.5105 

M 5 

IMOO 

• • 

6.1 

5.3 

M • 6 

.3319 

M 5 

• • 

35.1 

3 M • 9 

3Mie 

• 068  M 

M 5 

• • 

1 M 9 8 . H 

1 M 95  • 2 

19*2.5 

1.3918 

M 5 

1500 

• • 

5,9 

M • 8 

M.2 

.3377 

M5 

•• 

35,0 

3M  .9 

3M  ^ 7 

.0757 

MS 

• • 

1 M 9 9 , 5 

1 M 9 M • 8 

1992,5 

1.3950 

M5 

1750 

• • 

M . 0 

3.6 

3.3 

• 1835 

39 

• • 

35,0 

3 M • 8 

3 M , 7 

• 06  1 M 

39 

• • 

1 M9S • 8 

1 M9M  • 1 

19*2,8 

.7905 

39 

2000 

• • 

3.0 

2.8 

2.6 

.1095 

35 

• • 

3 M , 9 

3 M . 8 

3M.7 

• 0550 

35 

• • 

1M95.9 

1 M 95  • 0 

19*3.9 

• M 7 5 3 

35 

2500 

• • 

2*6 

2.1 

1.9 

. 15M0 

27 

• • 

3 M , 9 

3 M • 8 

3M.7 

• 0580 

27 

• • 

1502.3 

1 500 • M 

19*9.3 

• 6M02 

27 

3000 

• • 

2.1 

1.8 

1.7 

.0928 

21 

• • 

3 M , 8 

3 M • 7 

3M , 6 

• 056  1 

21 

• • 

1509,0 

1507.6 

1507.1 

• M 5 1 6 

21 

*<000 

• • 

1 t7 

1.6 

1.6 

.0577 

3 

• • 

3 M . 7 

3 M , 7 

3M  i 7 

• oooo 

3 

• • 

152N.5 

152M. 3 

1529,1 

• 2082 

3 

data  iGnqrfO  • in  control  mode 


PROVINCE  5 OCT  — NOV 


1100 


1190 

*Ld 


500  - 


1000  - 


1500  - 


2000  - 


2500  - 


y 3000 
Q 


3500  - 


1000  - 


1550 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1542.5 

10 

1542.0 

20 

1542.1 

30 

1541.6 

50 

1540.1 

75 

1538.9 

100 

1527.4 

125 

1520.4 

150 

1514.1 

200 

1508.0 

250 

1504.2 

300 

1502.5 

400 

1501.8 

500 

1501.1 

600 

1500.6 

700 

15003 

800 

1500.1 

900 

1498.7 

1000 

1497.2 

1100 

1496.1 

1200 

1495.1 

1300  ’ 

1494.4 

1400 

1493.9 

1500 

1493.5 

1750 

1493.4 

2000 

1495.4 

2500 

1500.8 

3000 

1507.6 

4000 

1524.5 

5000 

1543.5 

1500 


5000  - 


5500 


i T-  ■ *** 1 1 1 1 

1100  1190  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


1560 

HtO 


-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


r1000 


-1500 


-5000 


5500 

1560 


A-41 


A-42 


PROVINCE  6 DEC  - FEB 


temperature  <c ) 


SALINITY  ( PPT I 


VELOCITY  (M/SEcI 


OEPTM 


(M| 

MAX 

MEAN 

MIN 

ST  OE V 

NUM 

MAX 

MEAN 

MIN 

ST  DEV 

NUM 

MAX 

MEAN 

HlN 

ST  OE V 

nuh 

0 

• • 

28*6 

28.1 

27. 6 

.3652 

7 

• • 

35.3 

35.0 

3*4.4 

•2795 

7 

• • 

15*43.7 

1611.8 

|5*|0.3 

.91*49 

7 

10 

• • 

28.5 

2 § • 0 

27.5 

.3157 

7 

• • 

35.3 

35.0 

3*4.4 

. 2 795 

7 

• • 

1 5*43*2 

ISlI .7 

|5*40.3 

.8455 

7 

20 

• • 

28*5 

27.8 

24.  <4 

.7020 

7 

• • 

35.3 

35.0 

3*4.7 

• 2437 

7 

• • 

15*43.3 

1511.1 

1538.4 

i • 5938 

7 

30 

• • 

28.9 

27*3 

2 *4  • 7 

1.2130 

7 

• • 

35. <4 

35.  | 

3*4.8 

• 2*478 

7 

• • 

1 5*4  3 • *4 

1 SlO • 7 

1539.9 

2*79o9 

7 

50 

• • 

28*2 

2$  • 2 

21*5 

2 . 1 7 1 a 

7 

• • 

35.5 

35.2 

35  • 0 

• 1 7 | 8 

7 

• • 

15*43*3 

1 5 j8  • 4 

1527. 1 

5*2595 

7 

75 

• • 

27*0 

2*4  • 1 

|8.5 

2.7585 

7 

• • 

35. <* 

35.3 

35.2 

• 0900 

7 

• • 

15*40.9 

15J1.1 

I5l9.ii 

7.9837 

7 

100 

• • 

23*3 

2q.  2 

1 5 . 5 

2.4*12 

7 

• • 

35. <1 

35.3 

35.  | 

• 1 1 13 

7 

• • 

1532.8 

ISjl.l 

lSi0.7 

7.5147 

7 

125 

• • 

?0-3 

17.8 

| 9.4 

2.1567 

7 

• • 

35. 3 

35.2 

35.1 

.0787 

7 

• • 

1525*3 

isj^e,  | 

1 So®  * 2 

4.9990 

7 

ISO 

• • 

17. 1 

!$•* 

13*8 

1.1827 

7 

• • 

35.3 

35.2 

35.1 

• 0577 

7 

• • 

151 4.5 

15(2.8 

1505.9 

9.7294 

7 

200 

• • 

15. <4 

I *4  • 3 

12. *4 

1 .1238 

7 

• • 

35.3 

35.2 

35*0 

• 0974 

7 

• • 

1512*1 

ISo8.S 

1502.0 

3.7440 

7 

250 

• • 

13-9 

12*8 

11.7 

.8*02 

7 

• • 

35.2 

35.1 

35.0 

. 0®  1 4 

7 

• • 

1508.2 

lSpl.1 

1 500  • *♦ 

2*9391 

7 

300 

• • 

J?*3 

l T*  8 

1 1 *0 

.5011 

7 

• • 

35.  1 

35.| 

35*0 

• 0*488 

7 

• • 

1503.4 

ISol «7 

I *498 . 8 

1*8993 

7 

<400 

• • 

HO 

J0.4 

9.7 

.5315 

7 

• • 

35.1 

35.0 

3*4.9 

.0900 

7 

• • 

1501*4 

1 111 • 2 

1995.5 

2*0489 

7 

500 

• • 

1 0 • <4 

10*0 

8.9 

.5*10 

7 

• • 

35.1 

35.0 

3*4.8 

• 1 155 

7 

• • 

1500*2 

1118.6 

|999.3 

2. 1*00 

7 

*00 

• • 

9.9 

9 • 

7.9 

.7081 

7 

• • 

35.2 

35.1 

3*4.8 

• 1380 

7 

• • 

1 500 • 0 

111*.  1 

1992.0 
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1*0982 

4 

1300 

• • 

5*4 

5*3 

5.2 

.1*13 

4 

• • 

35.0 
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IY99.5 

1 Y96  « l 

1.2839 

3 Y 

3 Y 

• • 

1501*6 

1Y99.3 

1 Y95.Y 
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0 

• • 

27.5 

2Z*0 

25*0 

1. i860 

3 M 

• • 

35.7 

35. M 

3 M • • 

• 2339 

3 M 

• • 

I5MM. a 

1537.8 

1535.5 

2.5562 

3 M 

10 

• • 

27  • M 

27*0 

25*0 

1. 1732 

3M 

• • 

35.9 

35.3 

3M.7 

• 2178 

3 M 

• • 

15MM.9 

1537.8 

1535. 7 

2.5122 

3 M 

20 

• • 

29.3 

26.7 

2 M • 9 

1 • 1 5 86 

3 M 

• • 

36.0 

35. M 

3**.9 

•2281 

3*4 

• • 

1 5 M 5 • 0 

1537.9 

1535.3 

2.5122 

3 M 

30 

• • 

27*2 

26*8 

2M.*4 

1 • 1 7M7 

3M 

• • 

36.0 

35. M 

3M.9 

• 2270 

3 M 

• • 

15MM.9 

1537.8 

1 5 3 M • 3 

2 * 5 8 7 a 

3M 

50 

• • 

28.7 

26* M 

21  *8 

1 .M837 

3 M 

• • 

36.0 

35. M 

3 M • 9 

• 2185 

3M 

• • 

15MM.6 

1539.3 

1 52®. 2 

3 • M 2 60 

3 M 

75 

• • 

27.8 

25* M 

1 8.6 

1.7M20 

3 M 

• • 

36.0 

35. M 

35.1 
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3M 

• • 

1 5M 3 • 1 

1537.  *4 

| 5 1 7 • 9 

M • 809 *4 

3M 
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• • 

27.  1 

23*5 

17.5 

2.707M 

3 M 

• • 

35.9 

35.5 

35.2 

. 1875 

3M 

• • 

1 5M  2 • 3 

1533* 1 

1 5 1 7 • 2 

7.0291 

3 M 
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• • 

25  • M 

20*’ 

1 5 • M 

3. 1 3 l | 

3 M 

• • 

35.9 

35. M 

35.2 

• 1633 

3M 

• • 

1538.7 

1 5*6 • 8 

1511.2 

8.5629 

3 M 
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• • 

2 M • 0 

| 8 • 7 

13* 8 

3.0836 

3 M 

• • 

35.8 

35.3 

35.  1 

• 1513 

3M 

• • 

1535.6 

15*0*9 

1 506. 6 

8. 78<«S 

3 M 
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• • 
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15.2 

13*0 
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3 M 

• • 

3S.M 
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35.  1 
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3M 

• • 

1523.7 
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5*5786 

3 M 
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• • 
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11*7 
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3 M 

• • 

35. M 

35.2 

35.1 

• 0729 

3M 

• • 

1512*7 
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3.21M7 

3M 
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• • 

13.6 
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3M 

* • 

35. M 
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3*4 

• • 

1508.0 

1 5q3 . 1 
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2*27*8 

3M 
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• • 

11.8 

1 Q • 7 

10*2 

• M 1 77 

3 M 

• • 

35. M 
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35.0 

• O’  1 M 

3 M 

• • 

1503.M 
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1*5205 

3M 
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• • 
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10*1 

7*6 

.2657 

3 M 

• • 

35.3 
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39.9 
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3M 

• • 
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3 M 
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• • 
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9.6 

a.  8 
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3 M 

• • 
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3M.9 
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3 M 

• • 
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3 M 
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• • 
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3M 

8oO 
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• 3652 
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• • 
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3M.9 
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3 M 
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1500*5 
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3M 
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• • 

«•  *4 

7.8 
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•3896 

3 M 

• • 

35.2 

35.1 

3M.9 

. 0®  30 

3*4 

• • 

1 *497.5 

1 M97. 0 

| M 93 • 0 

1*6123 

3M 

1000 

• • 
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7.2 

6 • 1 

.3801 

32 

• • 

35.2 

35.  1 

3*4.8 
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• • 

1 *477.7 
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• • 
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.3782 
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• • 
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• • 
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30 
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• • 
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1 M 9 2 • M 

1* 1865 

22 

1 MOO 

• • 
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21 
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3.6 
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• • 
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3M.6 
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• • 
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21 
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• • 
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2.6 

2.6 
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21 

• • 
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3*4.8 
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• • 
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IM9M.9 
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21 
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• • 
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2*  1 

2.0 

.0775 
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• • 
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3M.8 
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• • 
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20 
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1500 


1550 

bid 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1541.3 

10 

1541.4 

20 

1541.5 

30 

1541.6 

50 

1541.9 

75 

1541.4 

100 

1538.6 

125 

1535.4 

150 

1519.6 

200 

1510.4 

250 

1506.9 

300 

1503.5 

400 

1499.8 

500 

1499.1 

600 

1499.4 

700 

1499.8 

800 

1499.0 

900 

1497.3 

1000 

1496.0 

1100 

1495.4 

1200 

1495.3 

1300 

1494.5 

1400 

1494.1 

1500 

1493.7 

1750 

1493.5 

2000 

1494.9 

2500 

1500.2 

3000 

1507.6 

4000 

1523.5 

5000 

1540.9 

1480  1490  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1540 


1550 


1560 

-4-o 


-500 


7 1000 


-1500 


-2000 


-2500 


-3000 


-3500 


:4000 


-4500 


LS000 


^-4“  5500 
1560 


A-47 


A-48 


PROVINCE  6 OCT  - NOV 


DEPTH 


TEMPERATURE  <C) 

MAX  MEAN  MIN  ST  DEV  NUM 


salinity 

MAX  MEAN  MIN 


0 

• • 

27.5 

27*  1 

24.8 

10 

• • 

27.0 

26*8 

24.4 

20 

• • 

26.5 

26*5 

26.* 

30 

• • 

26.3 

26*1 

26.0 

50 

• • 

25-7 

2*-2 

2**7 

75 

• • 

2 * • 2 

23*7 

23*4 

100 

• • 

23.7 

23*1 

22.5 

125 

• • 

22*8 

2 1 • 5 

20*2 

150 

• • 

20-6 

| 6 • 5 

1 6 • 5 

200 

• • 

I*. 6 

13*7 

13.3 

250 

• • 

| 3*0 

IJ.7 

1 2 • * 

300 

• • 

12*0 

U«8 

1 1.6 

*00 

• • 

|0*8 

10*3 

7.7 

500 

• • 

10*2 

10*0 

7.7 

600 

• • 

7.8 

7.6 

7.5 

700 

• • 

7.5 

7.3 

7.1 

600 

• • 

8.7 

8.7 

8.5 

*00 

• • 

8.0 

J.6 

7.6 

1000 

• • 

7.* 

7.0 

6.7 

1 100 

• • 

4.7 

4.* 

6.2 

1200 

• • 

5*7 

5.7 

1300 

• » 

5.* 

5*3 

5*3 

1*00 

• • 

*.7 

*.8 

*•8 

1500 

• • 

*•  * 

*•3 

*•3 

1750 

• • 

3** 

3.* 

3** 

.*750 

2 

• • 

35.4 

35.5 

.2828 

2 

• • 

35.* 

35.* 

• 0707 

2 

• • 

35.* 

35.* 

• 2121 

2 

• • 

35.5 

35.* 

.7071 

2 

• • 

35.* 

35.* 

.*2*3 

2 

• • 

35.* 

35.3 

.8*85 

2 

• • 

35.* 

35.3 

1.8385 

2 

• • 

35.* 

35.3 

2.6771 

2 

• • 

35.* 

35.3 

.7172 

2 

• • 

35.2 

35.2 

.*2*3 

2 

• • 

35.  1 

35.  1 

.2828 

2 

• • 

35.1 

35.1 

.436* 

2 

• • 

35.0 

35.0 

.2121 

2 

• • 

35*1 

35.0 

• 2121 

2 

• • 

35.  1 

35.1 

.2828 

2 

• • 

35.2 

35.1 

. 2828 

2 

• • 

35.2 

35.  | 

.2828 

2 

• • 

35.1 

35, 1 

.*750 

2 

• • 

35.1 

35.0 

.3536 

2 

• • 

35.0 

35.0 

.1*1* 

2 

• • 

35.0 

3*. 7 

• 0707 

2 

• • 

3*. 7 

3*. 7 

.0707 

2 

• • 

3*. 7 

3*. 7 

• 0707 

2 

• • 

3*. 7 

3*. 7 

• 0000 

1 

• • 

3*. 8 

3*. 8 

3S.* 

35. * 

35.  * 

35*  * 

3$** 

35*3 

35.3 

35.3 

35*2 

35*2 

35.  I 

35.1 

35*0 

35*0 

35*1 

35*1 

35.  I 

35*1 

35*0 

35«0 

3*.t 

3 * • 7 

3*.7 

3*.7 

3*.8 


(PPTI 
ST  DEV 

• 1*1* 

. 0000 
. 0000 

• 0707 

• 0000 

• 0707 

• 0707 

• 0707 

• 1*1* 
*0000 

• oOOO 
. oOOO 

• oOoo 

• 0707 

• OOOO 

• 0707 

• 0707 
*0000 

• 0707 
. QOOO 

• 0707 
. oOOO 
. OOOO 
. OOOO 
. OOOO 


VELOCITY  i M/SEc  > 


NUM 


2 •• 

2 •• 

2 •• 
2 •• 

2 •• 

2 •• 
2 •• 

2 •• 
2 •* 
2 •• 
2 •• 
2 •• 
2 •• 
2 •• 
2 •• 
2 •• 
2 •• 
2 •• 
2 •• 
2 •* 
2 •• 
2 •• 
2 •• 
2 •• 
I •• 


MAX 

15*1  M 
15*0.0 
1537.0 
1538.5 
1538*1 
153*. 5 

1533.4 
1531.7 

1525.4 
1507-5 
150S*0 

1502. 5 
1*77.7 
1*77. H 
1*77.5 
1500** 
1*77. a 
l*7B.o 
1*77.2 
1*75.8 
1*7*. 5 
1*73.7 
1*73.* 
1*73.2 
I *73.0 


MEAN 


15*0.2 

1537.4 

1538.7 

1538.5 
1537.0 

1533.8 
1 5$2  « 2 
iSjS.s 
1520*4 
1 5q7 . * 

I 5q* • 1 

1 5o 1*7 

1*78.3 

1*76.6 

1*77. | 

1*77.5 

1*78.7 

1*77.2 

1*75.7 

| * 7*  • 7 

1*7*. 1 

1 * 7*3 . 7 

1*730 

1*73.0 

1*73.0 


MIN 

1537.* 

1537.2 
1538.8 

1538.2 
1535.7 
1533.1 

1530.6 

1525.3 

1511.7 
1 5q5 • 3 

1503.3 
1 50 1 .3 
1*74.7 
1*78.3 
1*78.7 
1*78.7 
1*78. 1 
1*74.5 
1*7*. 2 
1*7*. 0 
1*73.8 
|*73.5 
|*73.2 
1*72.7 
1*73.0 


ST  OEV 


1.2021 

• 5457 

• 1*1* 
.*2*3 

1*5554 
.7877 
1.7777 
*•5255 
8 . * | * 4 
3.0*04 
1*2021 

• 8*85 
2*2427 

.7778 

• 5457 
1*2021 
1*2021 
1.0407 
2.1213 
1*2728 

.*750 

• 2628 
.1*1* 
• 2121 
.0000 


NUM 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 


PROVINCE  6 OCT -NOV 


1180  1190 

0 + 


1500 


1510 


1520 


1510 


1550 


500 


1000  - 


1500  - 


2000  - 


2500  - 


UJ  3000  ^ 
Q 


3500  - 


1000  - 


1500: 


5000  - 


5500 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1540.2 

10 

1539.6 

20 

1538.9 

30 

1538.5 

50 

1537.0 

75 

1533.8 

100 

1532.2 

125 

1528.5 

150 

1520.6 

200 

1507.4 

250 

1504.1 

300 

1501.9 

400 

1498.3 

500 

1498.8 

600 

1499.1 

700 

1499.5 

800 

1498.9 

900 

1497.2 

1000 

1495.7 

1100 

1494.9 

1200 

1494.1 

1300 

1493.7 

1400 

1493.3 

1500 

1493.0 

1750 

1493.0 

2000 

1494.6 

2500 

1500.2 

3000 

1507.6 

4000 

1523.5 

5000 

1540.9 

1560 
-0 


-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


riooo 


-1500 


-5000 


1180  1190 


-5500 


1500 


1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


1560 


A-49 


A-50 


PROVINCE  7 DEC -FEB 

TEMPERATURE  c c I SALINITY  {PPTI 

depth 


(M| 

max 

MEAN 

M 1 N 

5T  DEV 

NUM 

MAX 

mean 

min 

ST  DEV 

0 

• • 

27.2 

25.5 

21.7 

.1351 

26 

35.6 

35.1 

35,0 

• 1366 

10 

• • 

27.5 

25.1 

21.7 

.1891 

26 

• • 

35.6 

35.1 

35,0 

.1377 

20 

• • 

27.  1 

25.1 

21.6 

.1623 

26 

• • 

35.6 

35.1 

35.1 

• 1266 

30 

• • 

27.0 

25,2 

21.2 

.5069 

26 

•• 

35.6 

35.1 

35.2 

• 1 123 

so 

• • 

27.0 

21.8 

23.3 

.8951 

26 

• • 

35.6 

35.1 

35^2 

i 1 1 6 1 

7 5 

• • 

27.  1 

23.2 

19.0 

l .9995 

26 

•• 

35,6 

35.1 

35.3 

. 1158 

1 00 

• • 

25.7 

20.9 

11.1 

2.7726 

26 

• • 

35.6 

35.1 

35.2 

. 1 101 

125 

• • 

23.8 

17.9 

13.9 

2.2522 

26 

• • 

35.5 

35.3 

35,2 

.0831 

150 

• • 

21.2 

15.8 

13.1 

1 .9961 

26 

•• 

35.5 

35.2 

35.2 

.0679 

200 

• • 

15.0 

13.2 

12.3 

.5907 

26 

• • 

35.2 

35.2 

35,1 

.0501 

2S0 

• • 

13.0 

12.0 

11*1 

.1910 

26 

• • 

35.2 

35.1 

35.0 

• 0519 

300 

• • 

12.1 

11.2 

10.3 

.1125 

26 

• • 

35.2 

35.0 

31.9 

• O588 

HOG 

• • 

1 1.5 

10*1 

9.2 

.1112 

26 

•• 

35.2 

35.0 

31,8 

.0711 

500 

• • 

10.8 

9,7 

9.0 

.1253 

21 

• • 

35.2 

35.0 

31.9 

.0776 

600 

• • 

10.5 

9.1 

8.7 

.3933 

21 

• • 

35.1 

35.0 

31.9 

• 1062 

700 

• • 

9.2 

8.6 

8.3 

• 2105 

21 

•• 

35.2 

35.0 

31,9 

• 0608 

800 

• • 

8.6 

8.1 

7.8 

• 1903 

21 

•• 

35,1 

35.0 

31,9 

.0532 

900 

• • 

8.  1 

7.6 

7.1 

.1111 

21 

35.1 

35.0 

31.9 

• 0509 

1000 

• . 

7.7 

7.2 

6.6 

• 2066 

23 

• • 

35;  1 

35.0 

31.9 

• 0302 

1 100 

• • 

7.2 

6.7 

6*1 

• 2662 

23 

• • 

35.0 

35.0 

31.9 

.0209 

1200 

• • 

6.7 

6.2 

5.6 

• 3011 

23 

• • 

35.0 

35.0 

31.8 

.0573 

1300 

• • 

6.0 

5.6 

5.1 

.2331 

23 

• • 

35.0 

31.9 

31,8 

• 0158 

1100 

• • 

5.6 

5.0 

1.6 

• 2052 

23 

• • 

31.9 

31.9 

31.8 

• 0288 

isoo 

• • 

1.8 

1.1 

1.  1 

.1289 

21 

•• 

31,9 

31.9 

31,8 

.0512 

1 750 

• • 

3.5 

3.3 

3.1 

• 1281 

13 

•• 

31.8 

31.8 

31.7 

.0277 

2000 

• • 

2.9 

2,8 

2.6 

• 1165 

12 

• • 

31.8 

31.8 

31,7 

.0289 

2500 

• • 

2.2 

2.1 

2.0 

.0775 

1 1 

• • 

31,8 

31.7 

31.7 

• 0505 

3000 

• • 

1 .9 

1 .8 

1.7 

.0789 

10 

• • 

31.8 

31.7 

31.7 

.0316 

*♦000 

• • 

1.5 

1 .5 

1.1 

• 0500 

1 

• • 

31.7 

31.7 

31.7 

• 0000 

DATA  IGNORE0  - IN  CONTROL  mOOC 


VELOCITY  (m/SECI 


NUM 

MAX 

MEAN 

*IN 

ST  DEV 

26 

• • 

1510.  1 

1536.1 

1531.6 

.9115 

26 

• • 

1510.8 

1536.5 

1531.8 

1 .0107 

26 

• • 

1510.2 

1536.5 

1531.7 

1.0331 

26 

• • 

1510.2 

1536.1 

1533.? 

1.1753 

26 

• • 

1510.6 

1535.8 

1532.0 

2.1217 

26 

• • 

1511.3 

1532.0 

1520.9 

5.1593 

26 

• * 

1538.7 

1526.2 

1507.1 

7.6791 

26 

• • 

1531.6 

1518.1 

1506.1 

6.1565 

26 

• • 

1528.5 

1512.3 

1501.7 

6.0127 

26 

• • 

1511.0 

1505.1 

1501.9 

2.0039 

26 

• • 

1505.2 

1501.6 

H’8.2 

1.7271 

26 

• • 

1502.9 

1199.5 

11*6,1 

1 .5896 

26 

• • 

1502.3 

1198.3 

11*3.7 

1.5291 

21 

• • 

1501.1 

1197.6 

1 199,6 

1.6111 

21 

• • 

1502.5 

1197.1 

11*5.2 

1.5223 

21 

• • 

1199.1 

1196.8 

11*5,7 

• 8063 

21 

• • 

1 198.1 

1196.5 

11*5, 6 

• 7086 

21 

• • 

1198.2 

1196.1 

11*5,3 

.577  1 

23 

• • 

1198, 1 

1196.2 

|199.0 

.7815 

23 

• • 

1198. 1 

1195.9 

19*3,6 

1.0831 

23 

• • 

1197.5 

1195.5 

19*3.2 

1 .2019 

23 

• • 

1196,6 

1191.8 

19*2.7 

.9968 

23 

• • 

1196.1 

1191. 1 

19*2.2 

• 8622 

21 

• • 

1191.7 

1193.3 

19*2.0 

.5237 

13 

• • 

1193.5 

1192.9 

19*2,0 

• 5112 

12 

• • 

1195.2 

1191.7 

19*9,0 

.1196 

1 1 

• • 

1500.8 

1500.3 

19*9,8 

.3  267 

10 

• • 

1508.2 

1507.5 

1507,2 

.3225 

1 

• • 

1523.7 

1523.6 

1523.9 

• 1258 

NUM 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

21 

21 

21 

21 

21 

23 

23 

23 

23 

23 

21 

13 

12 

II 

10 

1 


1180  1190 

0 4 


PROVINCE  7 DEC -FEB 

1500  1510  1520  1530 


SOO  : 


1000  - 


1500 


2000  - 


2500  - 


3500  - 


1000  - 


1500 


5000 


5500 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1536.2 

10 

1536.4 

20 

1536.6 

30 

1536.8 

50 

1537.0 

75 

1534.3 

100 

1529.4 

125 

1520.7 

150 

1513.9 

200 

1507.3 

250 

1502.5 

300 

1499.4 

400 

1497.9 

500 

1497.5 

600 

1498.1 

700 

1496.9 

800 

1496.4 

900 

1496.7 

1000 

1496.6 

1100 

1496.1 

1200 

1495.4 

1300 

1494.7 

1400 

1493.9 

1500 

1493.4 

1750 

1492.9 

2000 

1494.4 

2500 

1500.5 

3000 

1507.7 

4000 

1523.5 

5000 

1540.8 

6000 

1560.0 

•500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1S00 


-5000 


-5500 


1180  1190 


1500 


1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


1560 


A-5 1 


A-52 


PROVINCE  7 MAR  - MAY 


DATA 


TEMPERATURE  1C) 

DEPTH 


(H) 

MAX 

MEAN 

MlN 

ST  DEV 

0 

• • 

30*’ 

29.1 

27.7 

.9639 

I 0 

• • 

30.0 

28.9 

27.6 

. 7025 

20 

• • 

29.9 

28,7 

27.9 

.7550 

30 

• • 

29.8 

2«.6 

27.2 

.7692 

so 

• • 

29.2 

28,0 

27.0 

.7191 

75 

• • 

27.8 

26.9 

29.9 

• 8)58 

100 

• • 

25.6 

2 *♦  , | 

22.7 

.8937 

125 

• • 

22.9 

21  .0 

19.0 

.9728 

150 

• • 

19.2 

17.7 

16.5 

.8732 

200 

• • 

15.8 

1 *♦  , 8 

13.6 

.6137 

250 

• • 

19.3 

13.5 

12.9 

• 5702 

300 

• • 

13.2 

1 2 , 9 

11.6 

.5078 

MOO 

• • 

1 1 

10.9 

9.9 

. 9795 

500 

• • 

10.8 

10.  | 

9.9 

• 380  1 

600 

• • 

10*1 

’.6 

8.9 

. 3973 

700 

• • 

9.6 

’.1 

6.5 

.3688 

800 

• • 

9.3 

8.6 

8.1 

.9070 

’00 

• • 

8.7 

8.0 

7.5 

. 9033 

1000 

• • 

7.9 

7.9 

6.9 

. 3393 

1 100 

• • 

7.1 

6.7 

6.3 

. 2539 

1 200 

• • 

6.5 

6.2 

5.7 

. 2279 

1 300 

• • 

6.0 

5.6 

5.2 

.2911 

1 MOO 

• • 

5.6 

5.1 

9.7 

. 327  1 

1500 

• • 

5.1 

9.6 

9.2 

. 327  l 

1750 

• • 

3.7 

3 . S 

3.9 

. 1258 

2000 

• • 

2.8 

2.7 

2.7 

.057  7 

2500 

• • 

2.  1 

2.1 

2.0 

.0500 

3000 

• • 

1.8 

1 .8 

1 .8 

.0000 

*♦000 

• • 

1.5 

1 .5 

1 .9 

• 0707 

ignore'’  - in  control  mode 


SALINITY  (PPT) 


NUM 

MAX 

MEAN 

MIN 

ST  OEV 

12 

• • 

35.5 

35.3 

35.1 

.1128 

12 

• « 

35.5 

35.3 

35,1 

.1193 

12 

• 4 

35.9 

35.3 

35,1 

.0953 

12 

• • 

35.9 

35.3 

35.1 

.0996 

12 

• • 

35.5 

35.9 

35.2 

.0996 

12 

• s 

35,6 

35.9 

35,3 

.0937 

12 

• • 

35.6 

35.9 

35.3 

• 1 168 

12 

• • 

35.5 

35.9 

35.3 

.0900 

12 

• ^ 

35.9 

35.3 

35,2 

.0577 

12 

• . 

35.3 

35.2 

35,2 

.0952 

12 

• , 

35,3 

35.2 

35.  1 

• 0622 

1 2 

• « 

35.9 

35.2 

35,1 

. 1 1 15 

12 

• • 

35.9 

35.1 

35.0 

• 1 1 15 

12 

• • 

35,3 

35.1 

35,0 

.0996 

12 

• * 

35,2 

35.1 

35,0 

• 0635 

12 

• # 

35.3 

35.1 

35,0 

.1073 

12 

• 4 

35,3 

35.1 

35.0 

.1087 

12 

• 4 

35,2 

35.1 

35,0 

• 0866 

12 

• , 

35,2 

35.1 

35,0 

• 07  9 3 

12 

• 4 

35,  1 

35.0 

35,0 

• 0515 

9 

• 4 

35,0 

35.0 

35.0 

• 0000 

7 

• 4 

35,0 

35.0 

39,9 

.0378 

5 

• 4 

35,0 

39.9 

39,9 

.0997 

5 

• 4 

39,9 

39,9 

39,9 

• 0000 

9 

• 4 

39.9 

39 . 8 

39,8 

.0500 

9 

• 4 

39,8 

39.8 

39,8 

• 0000 

9 

• 4 

39.8 

39.8 

39.8 

. 0000 

9 

• 4 

39,8 

39.7 

39,7 

• 0500 

2 

• 4 

39.7 

39.7 

39.7 

.0000 

VELOCITY  (M/SEC) 


NUM 

MAX 

MEAN 

^ ! N 

ST  OEV 

NUM 

12 

• • 

1597,8 

1599.2 

15*1  .5 

1 .9292 

12 

12 

• • 

1596.3 

1593.9 

15*1.3 

1.9613 

12 

12 

• • 

1596.3 

1593.9 

15*1.1 

1.5506 

12 

12 

• • 

1596.3 

1593,7 

15*0,8 

l .6059 

12 

12 

• • 

1595,3 

1592.9 

15*0,8 

1.9790 

12 

12 

• • 

1592.7 

1539.8 

15i6.3 

1 .7956 

12 

12 

• • 

1538.2 

1539.9 

isil .2 

2.1500 

12 

12 

• * 

1531.1 

1527.2 

1531,7 

2.6507 

12 

12 

• • 

1522.7 

1518,5 

lSi*,8 

2.5965 

12 

12 

• • 

1513.6 

1510.2 

1504,3 

2.0263 

12 

12 

• • 

1509.6 

1507.0 

1505,3 

1 .8730 

12 

12 

• • 

1507,0 

1509,1 

1501.3 

1 .7868 

12 

12 

• • 

1509.2 

1500.9 

1 *86,6 

1.7681 

12 

12 

• • 

1501.9 

1999,2 

1*86,3 

1 .5069 

12 

1 2 

• * 

1500.6 

1999.1 

1 *$4.6 

1 .3670 

12 

12 

• • 

1500.7 

1998, a 

1*86.3 

1 .5090 

12 

12 

• • 

1501.1 

1998.6 

1*’6. 5 

1.6376 

12 

12 

• • 

1500.6 

1997.9 

1*85.6 

1.5980 

12 

12 

• • 

1999,2 

1997.0 

1*$5. 2 

1.3519 

12 

12 

• • 

1997.6 

1996. 1 

1*88,5 

1 .0183 

12 

9 

• • 

1 997.0 

1995.7 

l*’3.8 

• 9103 

9 

7 

• • 

1996,7 

1999.9 

1*83,2 

1 .2662 

7 

5 

• • 

1996.7 

1999.5 

16$2. 8 

1 • 9206 

5 

5 

• • 

1996,9 

1*199. 1 

1*82.6 

1.9276 

5 

9 

• • 

1999,9 

1993.7 

1*83.0 

.5737 

9 

9 

• • 

1 999,9 

1 9 $ 9 • 7 

1 *86.6 

.2217 

9 

9 

• • 

1500,9 

1500.2 

1500.0 

• 2062 

9 

9 

• • 

1507.7 

1507.5 

1507.8 

.1500 

9 

2 

• • 

1523.6 

1523.5 

1523.6 

.l*U9 

2 

PROVINCE  7 MAR  — MAY 


1180  1190  1500  1510 

0 + 


1520 


1530 


1510 


1550 


500  - 


1000  - 


1500  - 


2000  - 


2500  - 


3500  - 


1000  - 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1545.3 

10 

1544.2 

20 

1544.2 

30 

1543.9 

50 

1542.6 

75 

1540.2 

100 

1534.8 

125 

1526.8 

150 

1520.0 

200 

1511.1 

250 

1508.9 

300 

1505.9 

400 

1500.1 

500 

1499.2 

600 

1499.4 

700 

1499.5 

800 

1499.4 

900 

1499.0 

1000 

1498.2 

1100 

1496.9 

1200 

1495.9 

1300 

1495.0 

1400 

1494.2 

1500 

1493.6 

1750 

1493.7 

2000 

1494.9 

2500 

1500.4 

3000 

1507.5 

4000 

1523.5 

5000 

1540.8 

6000 

1560.0 

-500 


■1000 


-1500 


-2000 


■2500 


-3000 


-3500 


-1000 


1500  - 


-1500 


5000  - 


-5000 


5500 


1180  1190  1500  1510  1520  1530 

SOUND  SPEED  CM/SEC) 


1510 


1550 


-5500 


1560 


A-53 


A-54 


PROVINCE  7 JUN  — SEP 


DATA 


TEMPERATURE  ici 

depth 


I M ) 

MAX 

mean 

MIN 

ST  DEV 

0 

• • 

26.9 

29.9 

23.7 

. 7638 

10 

• • 

26.  V 

29.9 

23.7 

.7577 

20 

• • 

26-8 

29.9 

23.9 

• 7980 

30 

• • 

26.8 

29.8 

22.9 

. 7668 

50 

• • 

26.7 

29.7 

22.0 

.832  1 

75 

• • 

26.2 

rn.3 

19.9 

1.0635 

100 

• • 

25.9 

22.9 

16.9 

1.6782 

12$ 

• • 

29.5 

20.6 

19.9 

2.1221 

150 

• • 

23.7 

18.  H 

13.5 

2.1107 

200 

• • 

21.7 

19.7 

12.0 

1 • 605 1 

250 

• • 

17.2 

13.0 

11.3 

1.0199 

300 

• • 

19.3 

1 2 . 0 

10.0 

. 7076 

900 

• • 

12.2 

10.8 

9.5 

.5009 

500 

• • 

11.1 

)0. 1 

9.0 

.3819 

600 

• • 

10.5 

9.5 

8.3 

.3679 

700 

• • 

10.0 

8.9 

7.9 

.9172 

800 

• • 

9.0 

8.3 

7.9 

. 3785 

700 

• • 

8.9 

7.7 

7.1 

.3235 

1 000 

• • 

7.9 

7.1 

6.9 

• 2963 

1 100 

• • 

7.9 

6.5 

5*8 

.2939 

1 200 

• • 

6.7 

5.9 

5.2 

.2981 

1 300 

• • 

5.9 

5.3 

9.6 

• 2833 

MOO 

• • 

5.5 

9.8 

9.2 

.2805 

1500 

• • 

9.8 

9.9 

3.8 

.2293 

1 750 

• • 

3.8 

3.9 

2.9 

• 1815 

2000 

• • 

3.1 

2.7 

2.5 

• 1368 

2500 

• • 

2.9 

2.1 

2.0 

.0859 

3000 

• • 

1.9 

1.8 

1.7 

• 06  18 

MOOO 

• • 

1.5 

1.9 

1.9 

• 0500 

ignorfd  - 

r n control 

MODE 

SALINITY  { PP  T ) 


NUm 

MAX 

MEAN 

min 

ST  DEV 

88 

• • 

35.7 

35.3 

35.0 

. 1399 

88 

• • 

35.7 

35.3 

35.0 

• 1362 

88 

• • 

35.7 

35.3 

39,9 

• 1 9 1 6 

88 

•• 

35.7 

35.3 

35.0 

.1378 

88 

• • 

35.6 

35.3 

35.0 

.1293 

86 

• • 

35.6 

35.3 

35.0 

,1263 

88 

•• 

35.6 

35.3 

35.1 

.0983 

88 

• • 

35.5 

35.3 

35,1 

.0758 

88 

• • 

35.9 

35.2 

35.1 

• 0655 

88 

•• 

35,9 

35.2 

35,0 

.0686 

87 

• * 

35.9 

35 . 1 

35.0 

.0701 

86 

• • 

35.9 

35.1 

39,9 

• 0828 

85 

• ♦ 

35.9 

35.0 

39.9 

.0738 

89 

• • 

35,3 

35.0 

39,8 

.0736 

83 

• • 

35.3 

35.0 

39.9 

• 0818 

81 

• • 

35.3 

35.1 

39,9 

• 0963 

79 

• • 

35.3 

35.  1 

39,8 

• 0916 

76 

• • 

35.2 

35.1 

39,9 

.0790 

70 

• i 

35,2 

35.0 

39,9 

• 0685 

65 

•• 

35.  1 

35.0 

39.9 

• 0573 

57 

• • 

35.1 

35.0 

39,8 

• 0651 

50 

• • 

35.0 

39.9 

39,8 

.0952 

97 

•• 

35,0 

39.9 

3 9,8 

• 0511 

97 

•• 

39,9 

39.9 

39,6 

.099  1 

99 

• • 

39.9 

39.8 

39.8 

• 021  1 

99 

•t 

39,8 

39.8 

39,7 

• 021  1 

36 

• • 

39,8 

39.8 

39,7 

.0500 

29 

• • 

39.7 

39.7 

39.7 

.0000 

16 

•• 

39.7 

39.7 

39.7 

• oooo 

VELOCITY  ( M/SEC  I 


NUM 

MAX 

MEAN 

88 

• • 

1539.8 

1535.0 

88 

• • 

1539.8 

1535.1 

88 

• • 

1539.8 

1535.1 

88 

• • 

1539.8 

1535.2 

88 

• • 

1590.0 

1535.3 

88 

• • 

1 5 3*  • 3 

1539.6 

88 

• • 

1539.0 

1531.7 

88 

• • 

1536.0 

1525.9 

88 

• • 

1539.5 

1520*2 

88 

• • 

1530.9 

1509.9 

87 

• • 

1518.9 

1505.0 

86 

• • 

1510.9 

1502.9 

85 

• • 

1505.9 

1999.8 

89 

• • 

1502.6 

1998.8 

83 

• • 

1502.9 

1998.9 

81 

• • 

1502.2 

1H97.9 

79 

• • 

1500.3 

1997.3 

76 

• • 

1999.5 

1996.6 

70 

• • 

1999,2 

1996.1 

65 

• • 

1998,8 

1995.3 

57 

• • 

1 997,9 

1 999.5 

50 

• • 

1996,3 

I 9 9 3 • 7 

97 

• • 

1 996,  l 

1993.3 

97 

• • 

1995,0 

1993.1 

99 

• • 

1999.9 

1993.1 

99 

• • 

1996.3 

1999.6 

36 

• • 

1501.9 

1500.2 

29 

• • 

1508.0 

1&07.5 

16 

• • 

1523.8 

1523.5 

MN 

st  dev 

NUM 

1531.8 

1.9066 

88 

1532,0 

1.8893 

88 

1531.3 

1.8927 

88 

1530.3 

1 .9323 

88 

1528,5 

2.0811 

88 

1523.1 

2.6787 

88 

1513.6 

9.3779 

88 

1507.7 

5.8392 

88 

1505. 1 

6.0163 

88 

1500,7 

9.9982 

88 

|1’*,0 

3.3*89 

87 

11*5,1 

2.9897 

86 

n’s.o 

1 .8258 

85 

1 1 7 1 , 9 

1 .9192 

89 

11*3.7 

1.9120 

83 

11*1,1 

1.6515 

81 

1193,9 

l .5237 

79 

1191,1 

1.3196 

76 

1193.1 

1 .2263 

70 

11*2,2 

1 .2102 

65 

11’1.3 

1.2969 

57 

11*0.7 

1 • 1867 

50 

1190,7 

1.1723 

97 

11*0.8 

.9636 

97 

11*1.0 

,7626 

99 

H*3,5 

.5799 

99 

11*9.7 

. 3393 

36 

1507.1 

.2592 

29 

1523.2 

.1731 

16 

PROVINCE  7 JUN  - SEP 


1180  1190 


1500 


1S10 


1520 


1530 


1510 


1550 


500  - 


1000  - 


1500  - 


1560 

—4-0 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

15343 

10 

1534.7 

20 

1534.9 

30 

1535.0 

50 

1535.3 

75 

1535.4 

100 

15292 

125 

1523.7 

150 

1519.4 

200 

1510.6 

250 

15033 

300 

1502.3 

400 

1499.6 

500 

1497.8 

600 

1498.5 

700 

1498.2 

800 

1496.4 

900 

1496.0 

1000 

14962 

1100 

1495.7 

1200 

14943 

1300 

1493.7 

1400 

14933 

1500 

1493.1 

1750 

1493.1 

2000 

1494.6 

2500 

1500.2 

3000 

1507.5 

4000 

1523.5 

5000 

15403 

6000 

1560.0 

-500 


1000 


1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1500 


-5000 


5500 


1180  1190  1500  1510  1520  1530 

SOUND  SPEED  (N/SEC) 


1510 


1550 


1560 


A-55 


A-56 


PROVINCE  7 OCT -NOV 


TEMPERATURE  (Cl  SALINITY  (PPTI  VELOCITY  (M/SECI 

depth 


MAX 

mean 

MIN 

ST  DEV 

num 

Max 

mean 

min 

ST  DEV 

NUM 

MAX 

MEAN 

'•In 

ST  DEV 

C 

• • 

27.8 

26.3 

25.5 

• 702  1 

5 

• • 

35.6 

35.3 

35.1 

• 2121 

5 

• • 

1580.9 

1538,1 

1536,1 

1.7783 

10 

• • 

26.7 

26  . 8 

26.2 

.1928 

5 

• • 

35.6 

35.3 

35.0 

.2387 

5 

• • 

1539.6 

1538.5 

1538. I 

• 6368 

20 

• • 

26.3 

76,3 

26.2 

.0588 

5 

• • 

35,5 

35.3 

35.1 

.1789 

5 

• • 

1530.6 

1538.8 

isJe.j 

.1308 

30 

• • 

26.3 

26.1 

25.9 

• 1673 

5 

• • 

35.8 

35.3 

35.1 

.1517 

5 

• • 

1530.7 

1538.2 

1 5S 7 , 9 

.3131 

50 

• • 

26.  1 

25.8 

25.8 

.2950 

5 

• • 

35.6 

35.3 

38.9 

.2775 

5 

• • 

1530.9 

1537.9 

1536.8 

.8961 

75 

• • 

26.2 

2 R • 9 

23.6 

.9633 

5 

• • 

35.7 

35.3 

38.9 

.3198 

5 

• • 

1539.6 

1536.2 

1533,0 

2.8358 

100 

• • 

25.  1 

22.  8 

20.9 

1 .7598 

5 

•• 

35.8 

35.2 

35^0 

• 1 673 

5 

• • 

1537.2 

1530.3 

1526,3 

8.5251 

125 

• • 

28.5 

20 .2 

17.5 

2.7581 

5 

• • 

35.6 

35.3 

35.1 

. 1928 

5 

• • 

1536.3 

1528.0 

1517. 1 

7.3792 

150 

• • 

21.2 

1 8 • 0 

15.7 

2.3801 

5 

• • 

35.5 

35.3 

35.2 

• 1225 

5 

• • 

1520.3 

1519.2 

1 5 1 2 , 1 

6.8598 

200 

• • 

17.0 

15,5 

13.5 

1.3700 

5 

• • 

35.3 

35.2 

35.1 

.0707 

5 

• • 

1517,3 

1512.5 

1556,2 

8.3107 

250 

• • 

18.1 

13. H 

11.9 

.8701 

5 

• • 

35.2 

35.1 

35.  1 

.0887 

5 

• • 

1500.7 

1506.8 

1501. H 

2.8952 

300 

• • 

12.1 

1 1.9 

11*6 

• 2363 

8 

• • 

35.1 

35.0 

35.0 

.0577 

8 

• • 

1503.0 

1502.2 

1501,0 

• 8883 

800 

• • 

10.7 

10.5 

10.3 

• 2082 

3 

• • 

35.1 

35.0 

35.0 

.0577 

3 

• • 

1899.5 

1898.6 

1197,9 

• 8063 

500 

• • 

10.0 

9.8 

9.6 

• 2000 

3 

•• 

35.1 

35.0 

35.0 

.0577 

3 

• • 

1 890,8 

1897.9 

1997.1 

.0622 

600 

• • 

9.6 

9 . *4 

9.2 

• 2082 

3 

• • 

35.1 

35.0 

35  i 0 

.0577 

3 

• • 

1890,6 

1897.8 

1997.1 

.7550 

700 

• • 

9.3 

9.1 

8.9 

• 208  2 

3 

• • 

35.2 

35.1 

35.0 

• 1000 

3 

• • 

1899.1 

1898.6 

1 998,0 

.5508 

800 

• • 

8.6 

8.6 

8.5 

.0577 

3 

• • 

35.2 

35.1 

35.0 

• 1 155 

3 

• • 

l 890,7 

1898.5 

1998,1 

. 3868 

900 

• • 

7.9 

7.8 

7.8 

.0577 

3 

• • 

35.1 

35.1 

35,0 

.0577 

3 

• • 

1897.5 

1897.2 

1996.9 

• 3000 

1000 

• • 

7.8 

7.2 

6.9 

.2517 

3 

• • 

35.1 

35.0 

35  i 0 

.0577 

3 

• • 

1897.1 

1896.2 

1995.2 

• 9609 

1 100 

• • 

7.  1 

6.6 

6.1 

• 5000 

3 

• • 

35.0 

35.0 

35.0 

• oooo 

3 

• • 

1897.7 

1895.6 

1993.5 

2. 1000 

1200 

• • 

6.7 

6.0 

5.8 

• 6506 

3 

•• 

35.0 

35.0 

38.9 

.0577 

3 

• • 

1897.6 

1898.9 

1 9 $2 , 2 

2.7000 

1 300 

• • 

6.2 

5.5 

8 • 8 

• 7000 

3 

• • 

35.0 

35.0 

38.9 

.0577 

3 

• • 

1897.1 

1898.3 

1 9 9 1 . *» 

2.0537 

1 8 00 

• • 

5.5 

5.0 

8.8 

.5568 

3 

• • 

35.0 

38.9 

38,9 

.0577 

3 

• • 

1896.8 

1898.1 

1 99 1 ,M 

2.5166 

*500 

• • 

5.0 

8.6 

8.0 

.5132 

3 

• • 

35.0 

38.9 

38.8 

• looo 

3 

• • 

1895.8 

1898.0 

1991,5 

2.2109 

1750 

• • 

3.7 

3. <4 

3.2 

• 3536 

2 

• • 

35.1 

38.9 

38,8 

• 2121 

2 

• • 

1895.0 

1893.7 

1992.5 

1 .7678 

*000 

• • 

3.2 

2.9 

2.7 

. 3536 

2 

• • 

35f  1 

38.9 

3 8 f 8 

t 2 1 2 1 

2 

• • 

1896.8 

1895.7 

1 9 9 H , 6 

1 .5556 

2500 

• • 

2.2 

2.2 

2.2 

• 0000 

1 

• • 

38,8 

38.8 

38.8 

• oooo 

1 

• • 

1500,6 

1500.6 

1500,6 

• OOOO 

3000 

• • 

1.8 

1 .8 

1 • 8 

• 0000 

1 

• • 

38,7 

38.7 

38.7 

• oooo 

1 

• • 

1507,6 

1507,6 

1507.6 

• OOOO 

OATA  IGNORED  - IN  CONTROL  MODE 


NUH 

5 

5 

5 

5 

5 

S 

5 

5 

5 

5 

5 

8 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


I 

1 


IS)  KJ 


PROVINCE  7 OCT -NOV 


1180  1190  1500  1510  1520  1530  1510  1550 


1500 


5000 


VELOCITY 

(M/SEC) 

1537.5 

1538.5 

1538.6 

1538.7 

1538.9 

1537.0 

1529.3 

1521.7 

1518.3 

1512.7 

1506.6 

1502.7 

1497.9 

1497.7 

1498.6 

1499.1 

1498.1 

1496.9 

1496.2 

1495.6 

1494.9 

1494.3 

1494.1 

1494.0 

1493.8 

1495.7 

1500.2 

1507.5 

1523.5 

1540.8 

1560.0 


5500 

1180 


1190 


1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510  1550 


1000 


1500 


2000 


3500 


1000 


DEPTH 

(M) 

0 

10 

20 

30 

50 

75 

100 

125 

150 

200 

250 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1750 

2000 

2500 

3000 

4000 

5000 

6000 


£ 2500 


X 

E-h 

y 3000 

Q 


1560 

*H-0 

:500 

rlOOC 

:15Q0 

-2000 

7 2500 

:3000 

-3500 


rIOOO 


-1500 


-5000 


5500 

1560 


A-57 


A-58 


PROVINCE  8 DEC -FEB 


TEMPER A TUf?C  (Cl 

UEPTH 


C H \ 

HAX 

«CAN 

M I N 

9T  0£V 

0 

• • 

JO*4* 

2 * • 3 

? 7 • 6 

. 64  1 z 

1C 

• • 

?e  .6 

2 C • 1 

27*6 

. 3 729 

2C 

» * 

?*.6 

?7  • 9 

?7  • 2 

• 3’73 

30 

• • 

. 7 

27.7 

26.9 

• 44^9 

sc 

• • 

2 a • ? 

2 6.5 

? 3 • 9 

I.l2l« 

75 

• » 

?7-: 

23.2 

| 6 . 9 

1 . 9627 

IOC 

• • 

73*2 

7".  4 

1 7 . 9 

1 .4855 

l 2b 

• • 

71  *0 

14.  H 

15.5 

1.2238 

ISC 

• • 

i e . ft 

I 6 • 6 

13.8 

1 .CB0u 

2CC 

• • 

l A. 5 

1 4 • I 

12*6 

. 8 324 

2 SC 

• • 

| 4 • 6 

1 2*8 

11*6 

. 6B24 

3or 

• • 

i3*: 

11  -8 

11*2 

.4209 

4ft 

• • 

1 1 .2 

1 "!  • S 

9.0 

.3294 

SoC 

• • 

1C  - 3 

3.6 

9.0 

• 3 28  6 

60C 

• • 

9.b 

9.Q 

fc  .5 

. 2561 

70C 

• • 

9. : 

B.S 

fa  • o 

• 2 504 

eoc 

* • 

B.s 

a*0 

7.5 

. 2674 

SQC 

• • 

7-9 

7.4 

7 • C 

.2482 

iooc 

• • 

7.? 

6*8 

6 • 4 

.2203 

1 100 

« • 

6*3 

4.2 

s.e 

.2231 

1 2cc 

« • 

6.2 

5.7 

S . 3 

.2113 

13CD 

• • 

S • 6 

5.2 

4 . 0 

.2163 

\ **nc 

• • 

S-2 

4*7 

4.3 

• 2025 

isor 

• • 

4 • 6 

4.2 

3 • 9 

. 1007 

17S0 

• • 

3*6 

3.3 

3-  1 

. 1 S32 

2CCC 

• • 

2*9 

2-7 

2*6 

.0961 

25rc. 

• • 

2.2 

7.  1 

2*0 

.f  823 

3CCC 

• • 

1 *9 

f.a 

1 • 7 

• u 7 37 

4Cor 

• * 

1-7 

1.5 

1 • 4 

.1414 

SALINITY  (PPT) 


NUM 

MA* 

mean 

M I N 

ST  OEV 

35 

• • 

35.7 

35.2 

34.5 

• 2704 

3S 

• • 

35  • © 

35.2 

34*5 

• 2668 

3S 

• • 

35*6 

35.2 

34*5 

• ?7S3 

35 

• • 

35.6 

35.2 

34.5 

• 2578 

35 

« • 

35.5 

35.3 

34*8 

• 1929 

35 

• • 

35*5 

35.3 

35. 0 

• 1C69 

35 

• • 

35.4 

35.2 

35. C 

• q7  39 

3S 

• • 

35. 4 

35.2 

35. C 

• 07  1 0 

35 

• • 

35  • 4 

35.2 

35  • C. 

• 072S 

35 

• • 

35.2 

35.  l 

35*1 

• 0502 

35 

• • 

35.2 

35.1 

35*0 

• 047  1 

34 

• • 

35.2 

35.  1 

350 

• jS69 

34 

• • 

35.2 

35.0 

34.9 

• C*73 

31 

• • 

35.1 

35.0 

34*8 

• q729 

.33 

• • 

35.2 

35. C 

34*9 

• 0759 

33 

• • 

35.2 

35.0 

34.  V 

. jT76 

33 

• • 

35.2 

35.0 

34*9 

• j©10 

26 

• • 

35.  1 

35.0 

34.9 

• o59  9 

20 

• • 

35. 1 

35.0 

34.9 

• C733 

23 

• • 

35. 1 

34.9 

34*8 

• 0761 

20 

* • 

35. 1 

34.9 

34*8 

• 0 7 5 4 

73 

• • 

35.0 

34.9 

34.  M 

• G 4 4 7 

1 9 

• • 

35.0 

34.9 

34-8 

• 0535 

17 

• • 

34 . 9 

34.9 

34.0 

.0*93 

\ 7 

• • 

34.9 

34.8 

34  • 0 

• 02  43 

14 

• • 

34 . 9 

34. B 

34.7 

• 0475 

la 

• • 

34 . 8 

34.7 

34.7 

• o5  1 6 

9 

• • 

34  • B 

34.7 

34.7 

• o5G0 

4 

• • 

34.7 

34.7 

34.7 

• 3C00 

VELOCITY  (M/SEc) 


NUM 

MAX 

mean 

MIN 

ST  DEV 

NUM 

35 

• • 

1547.7 

1542*6 

1 540*9 

1*3731 

35 

35 

• • 

1543.8 

1542*2 

1541*0 

*7937 

35 

35 

• • 

1543*9 

1542*0 

1 540*  8 

• 8 5q  4 

35 

35 

• • 

1543.0 

1541*7 

1540* 1 

.8852 

35 

35 

• • 

1543*3 

1539.4 

1532*8 

2*5469 

35 

35 

• • 

1540*9 

1531*9 

1 520*  5 

4 *8974 

35 

35 

• • 

1532*3 

1 5?5 • 2 

1 5 1 8 . 2 

3*9828 

35 

35 

• • 

1527. 1 

1520*0 

1511*3 

3.5115 

35 

35 

• • 

1521*6 

15i5* 1 

1 So A • I 

3 • 35  1 9 

35 

35 

• • 

1515*3 

I5n7*9 

1502.9 

2 • 70o8 

35 

35 

• • 

1510*9 

1 5()4  • 3 

1 5oD • 4 

2 • 30 1 9 

35 

34 

• • 

1508*0 

lSni  *8 

1499.6 

1*5288 

34 

34 

• • 

1501*2 

1498*7 

1495.9 

1*2164 

34 

31 

• • 

1 499.8 

1497.2 

1 *195  • 0 

1*2434 

31 

30 

• • 

1490.3 

1 496.6 

1494.6 

• 9696 

30 

33 

• • 

1496.4 

1496.4 

1494.5 

.9876 

30 

30 

• • 

1497.8 

1496.2 

1494.2 

1*0307 

30 

26 

• • 

1497*5 

1 495.4 

1493.6 

1*0799 

26 

20 

• • 

1496. 4 

1494.6 

1993*0 

.8938 

20 

20 

• • 

1496*4 

1494.J 

1492.2 

• 9180 

20 

20 

• • 

1495*9 

1 493*7 

1491.7 

• 9633 

20 

20 

• • 

1494.8 

1 493*3 

1491.5 

.8810 

20 

19 

• • 

1495*0 

1 492*9 

1491.2 

*8731 

19 

17 

• • 

1 4 V 3 • 9 

1492.6 

1491.0 

• 7552 

17 

17 

• • 

1493*9 

1492.9 

1491.6 

• 6590 

17 

14 

• • 

1495*2 

1494.4 

1493.0 

*4428 

14 

1C 

• • 

1 500 • 9 

1 SqO  * 3 

1499.9 

• 3565 

10 

9 

• • 

1508. 1 

isn7*s 

1507.2 

• 3206 

9 

4 

• • 

1524.7 

1523.0 

1523.4 

• 6131 

4 

PROVINCE  8 DEC  — FEB 


1560 

~4-0 


5000  - 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1541.9 

10 

1541.9 

20 

1541.7 

30 

1542.0 

50 

1532.8 

75 

1526.8 

100 

1526.1 

125 

1522.2 

150 

15 18.2 

200 

1509.8 

250 

1505.1 

300 

1501.8 

400 

1498.8 

500 

1497.8 

600 

1496.9 

700 

1495.6 

800 

1495.1 

900 

1495.4 

1000 

1495.0 

1100 

1493.8 

1200 

1493.1 

1300 

1493.1 

1400 

1493.1 

1500 

1493.1 

1750 

1492.9 

2000 

1494.1 

2500 

1500.2 

3000 

1507.5 

4000 

1523.6 

5000 

1540.7 

6000 

1560.1 

500 


riooo 


1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1500 


-5000 


5500 


1180  1190  1500  1510  1520  1530 
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1510 


1550 


1560 


A-59 


A-60 


PROVINCE  8 MAR  — MAY 


TEMPERATURE  (Cl 

DEPTH 


( M ) 

MAX 

KEAN 

HIN 

ST  DEV 

0 

• • 

30*7 

29. 1 

27.9 

.6*410 

ID 

• • 

79.8 

20.9 

2 7*6 

• 626b 

20 

• • 

? 9 • 8 

28*5 

76.0 

.6957 

30 

• • 

29.7 

26. 1 

2 9 • I 

1-2662 

50 

• • 

29.3 

27. C 

22.6 

1-7175 

75 

• • 

28.2 

25*0 

21*0 

| .6792 

100 

• • 

25-1 

21  *9 

| 8.C 

1 .5303 

12b 

• • 

21  -9 

19.2 

1 5 • 6 

1 • 2000 

150 

* • 

1 9 • 8 

16.9 

13.6 

1 • C.2  6 1 

200 

• • 

1 5-6 

19*2 

12*6 

• 6 7 <4  3 

250 

• • 

1 *4 . 0 

12.8 

11.7 

.5859 

300 

* • 

!?•? 

1 f*7 

10*8 

.9689 

*400 

• • 

11*1 

10-5 

9.7 

.30*42 

5C0 

• • 

1 0 • 2 

9.7 

e.e 

.2605 

600 

• • 

9.7 

9.1 

8.3 

.2*41*4 

700 

• • 

8.9 

8.5 

e.  1 

. 1 b 9 <4 

600 

• • 

8 • 9 

z • 9 

7.6 

. 1873 

90C 

• • 

7.9 

7. *4 

6 * 8 

• 2056 

1000 

• • 

7*3 

6.9 

6.3 

.2361 

1 100 

» • 

6.9 

6*3 

5*5 

. 262*4 

1200 

• • 

6*2 

5.7 

5.3 

.2035 

1300 

• • 

5.7 

5*2 

<4.9 

. 1691 

1*400 

• • 

5*  1 

*4.7 

<4.  <4 

. 1 7 <4  *4 

1 b 00 

• • 

<4.6 

M • 3 

3.8 

. 1 682 

1750 

• • 

3*5 

3-3 

3.0 

.1*430 

2000 

• • 

2.9 

2*7 

2«5 

.1066 

zsoc 

• • 

2.2 

2-1 

2.0 

• C5  6 1 

300C 

• • 

1*6 

1 • 8 

1 >7 

• C**58 

*4Q0C 

• ♦ 

1.5 

1 -5 

1 -H 

* C 52 2 

SALINITY  (PpY) 


NUM 

MAX 

MEAN 

MIN 

ST  DEV 

72 

• • 

35.5 

35.1 

39.5 

• 2692 

72 

• • 

35. *4 

35.1 

39*5 

• 253  8 

72 

• • 

35. *4 

35. 1 

39.5 

• 2375 

72 

• • 

35. *4 

35.2 

39*6 

• 2256 

72 

• ft 

35.5 

35.2 

39.7 

• i 92 7 

72 

• • 

35.7 

35.3 

39.8 

• 1202 

72 

• • 

35.5 

35,3 

35*2 

• 08’3 

72 

• • 

35.  « 

35.3 

35.  | 

• 0692 

72 

• • 

35.3 

35.2 

35.1 

•0381 

72 

• • 

35.3 

35.2 

35*1 

• 0*432 

72 

• • 

35.3 

35.1 

35.0 

• 0569 

72 

• • 

35.2 

35. 1 

35.0 

• 0516 

68 

• • 

35.1 

35.0 

39*9 

• 0938 

68 

• • 

35.1 

35.0 

39*8 

• 0*401 

68 

• • 

35.  1 

35.0 

39.9 

• 0*423 

68 

• • 

35.  1 

35.0 

39.9 

• 03V2 

68 

• • 

35.  1 

35.0 

35*0 

•0391 

68 

• • 

35.  1 

35.0 

39.9 

♦ 0369 

68 

• • 

35.  1 

35.0 

39*9 

. 0368 

65 

• • 

35. C 

35.0 

39*9 

•0501 

27 

• • 

35.0 

3*4.9 

39*8 

• 0*456 

27 

• • 

35.0 

3*4.9 

39.8 

• 03*2 

22 

• • 

3*4.9 

3 <4  • 9 

39.8 

• 0929 

22 

• • 

3*4  • 9 

3 9. 8 

39  • 6 

• 0503 

22 

• • 

3*4.9 

3*4.8 

39.8 

• 0213 

1 9 

• • 

3*4.6 

3*4.8 

39 . 6 

• 0000 

15 

• • 

3*4  • 8 

3*4.7 

39.7 

• 0*458 

1 5 

• • 

3*4. 8 

39.7 

39*7 

• 0352 

1 1 

• • 

3*4. 7 

39.7 

39«7 

• 0000 

VELOCITY  (M/SEc) 


NUM 

MAX 

MEAN 

MIN 

ST  DEV 

NUM 

72 

* • 

1597.1* 

1 Sh 9 »c 

l 59 1 • 5 

1*3956 

72 

72 

• • 

1595.8 

1 5 <4  3 ♦ 8 

1 59 1 *9 

1 *3035 

72 

72 

• • 

15*45-7 

15*43. 1 

1537.7 

1 .6881 

72 

72 

• • 

1596.Q 

1 592 • 9 

1533.5 

2*7239 

72 

72 

• • 

1595.4 

1590.9 

1530*0 

3.0728 

72 

72 

• • 

1593*1 

1536.3 

1526.5 

9*9822 

72 

72 

• • 

1537. 1 

1529.2 

1518.6 

3.9976 

72 

72 

• • 

1528*5 

1522.1 

1511*6 

3.930| 

72 

72 

• • 

1529.5 

15 j5.9 

1 505 . 6 

3.0958 

72 

72 

• • 

1512.7 

1 Bn® • 3 

1502.9 

2.2369 

72 

72 

• • 

1508.5 

1509.6 

1500-5 

2.0123 

72 

72 

• • 

1505. l 

15ol .6 

1998.3 

1 .6599 

72 

68 

• • 

1 500*8 

1998.7 

1995.9 

1*0937 

60 

68 

• • 

1999.5 

1997.5 

1999.1 

• 9739 

6B 

68 

• • 

1999.3 

1 996.9 

1993.8 

• 9926 

60 

68 

• • 

1997.9 

1996.5 

1 999.9 

*7179 

60 

66 

• • 

1997.5 

1995.9 

1999.9 

• 7996 

60 

68 

• • 

1997.3 

1995.5 

1993.0 

.8389 

68 

68 

• • 

1996.9 

1995.0 

1992.5 

• 9639 

68 

65 

• • 

1 996*8 

1999.9 

1991.2 

1*1373 

65 

27 

• • 

1995.7 

1993.5 

1992.0 

• 0127 

27 

27 

• • 

1995.2 

l 9 ? 3 ♦ 2 

1991*9 

• 7699 

27 

22 

• ft 

1999.5 

1 992.9 

1*491.9 

*75ii 

22 

22 

• • 

1999. i 

1992*6 

1990*8 

• 78  | 7 

22 

22 

• • 

1993.6 

1992*8 

1 99 | • 9 

• 59ft  j 

22 

19 

• • 

1995*2 

1999.3 

1993.5 

• 9682 

1 9 

15 

• • 

1500*6 

1 5g0  * 2 

1999.9 

• 1935 

15 

15 

• • 

1507.7 

1 So7 . 5 

|50?.2 

* 1759 

15 

1 1 

• • 

1523.8 

1523.6 

I b2  3 • 3 

• 1573 

« 1 

1400 

0 4— ■ 


PROVINCE  8 MAR  - MAY 

1530 


500  - 


1000- 


1500  - 


2000  - 


2500- 


X 

t-H 

CL. 

0J  3000  - 


3500  - 


4000- 


4500- 


5000  - 


5500 


1490 


1500 


1510 


1520 


1540 


1550 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1543.9 

10 

1543.6 

20 

1543.8 

30 

1543.8 

50 

1542.9 

75 

1535.2 

100 

1531.1 

125 

1523.8 

150 

1518.0 

200 

1509.0 

250 

1504.5 

300 

1501.0 

400 

1499.5 

500 

1498.7 

600 

1496.8 

700 

1496.3 

800 

1496.3 

900 

1495.8 

1000 

1495.2 

1100 

1494.9 

1200 

1493.7 

1300 

1493.2 

1400 

1492.9 

1500 

1492.6 

1750 

1492.8 

2000 

1494.3 

2500 

1500.2 

3000 

1507.5 

4000 

1523.6 

5000 

1540.7 

6000 

1560.1 

1560 

-0 


-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-4000 


-4500 


-5000 


F,  M , , ITrTfi 

1400  1490  1SOO  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


p -5500 


1540 


1550 


1560 


A-61 


PROVINCE  8 JUN  - SEP 


TEMPERATURE  ( c ) 


salinity  ippti 


VELOCITY  (M/SEc) 


O' 

to 


depth 

<M) 

Max 

MEAN 

MIN 

ST  DEV 

NUM 

MAX 

mean 

MIN 

ST  OEV 

NUM 

MAX 

mean 

MIN 

ST  OEV 

NUM 

0 

• • 

30*0 

28.2 

25-2 

1.1895 

99 

• • 

35.  a 

35.  1 

39.7 

• 2209 

99 

• • 

1596. , 

1 5m  2 . 2 

1535.6 

2*9376 

99 

10 

• • 

30*0 

28.2 

25*2 

1.1829 

99 

• • 

35.6 

35.  1 

39*7 

• 2251 

99 

• • 

1596.2 

l 5 m 2 • 2 

1535.6 

2*3822 

99 

20 

• • 

29*9 

28*1 

25*2 

1.1297 

99 

• • 

35. B 

35.  1 

39*7 

• 2157 

99 

• • 

1596. i 

1592.2 

1535.8 

20277 

99 

30 

• • 

29.6 

27.9 

29.9 

1 • I *♦  2 3 

99 

• • 

35. B 

35.2 

39.7 

• 20*2 

99 

• • 

1595.7 

1 5 m 2 • l 

I 539 • 2 

2 • 37 1 0 

99 

SO 

• • 

29*  M 

27*3 

21*9 

1*2127 

99 

• • 

35.9 

35.2 

39*8 

• 2032 

99 

• • 

1595.9 

15m  1 *2 

1528.3 

2.6562 

99 

75 

• • 

? 9 . | 

25  • I 

19.2 

1 • 6552 

99 

• • 

35.7 

35.3 

35.0 

•1392 

99 

• • 

1595.3 

1536.7 

1 52  1 • 5 

3.9557 

99 

100 

• • 

26  • *4 

21*6 

15.9 

2.2293 

99 

• • 

35.7 

35.3 

35-2 

•0*07 

*9 

• • 

1590.9 

1578.2 

1512.3 

5*8772 

99 

1 25 

• • 

25  • *4 

j 8 . 7 

15.5 

1.9950 

V 9 

• • 

35.7 

35.3 

35.2 

• &7  *3 

*9 

• • 

1538.7 

1570*8 

1511.2 

5.9570 

99 

150 

• • 

23*5 

1 6 • 7 

19.5 

1.5319 

99 

• • 

35.5 

35.2 

35.  1 

• 0596 

*9 

• • 

1539*2 

1 5 l 5. 2 

1 5q8 • 5 

9*5100 

99 

200 

• • 

I A • 5 

19.0 

12*8 

• 8379 

99 

• • 

35.3 

35.2 

35. 1 

• 0562 

*9 

• • 

1521*6 

15f)7.7 

1503.7 

2.7052 

99 

250 

• • 

IP.  5 

1 2*6 

1 1 *6 

.5559 

99 

• • 

35.2 

35.| 

35*0 

•0*2l 

*9 

• • 

1510*1 

1 5q3 . 8 

1500*9 

1.9059 

99 

300 

• • 

J 3 • 2 

J » • 7 

10-9 

.9577 

99 

• • 

35.2 

35.1 

35. C 

• 0562 

*9 

• • 

1506.5 

ISol *3 

1998.5 

1*6197 

99 

900 

• • 

11  *3 

I 0 • 8 

9.9 

• 28  l 9 

99 

• • 

35.1 

35.0 

39.  V 

• 0336 

*9 

• • 

1501*7 

1999*0 

| 996.6 

• *552 

99 

soo 

• • 

10*4* 

9.8 

9*2 

.259V 

99 

• • 

35.2 

35.0 

39*9 

• 05*5 

*9 

• • 

1500*9 

1998*0 
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1541.9 

20 

1542.3 

30 

1540.2 

50 

1535.2 

75 

1529.9 

100 

1521.5 

125 

1513.5 

150 

1510.4 

200 

1504.1 

250 

1498.7 

300 

1495.7 

400 

1492.8 

500 

1494.0 

600 

1494.7 

700 

1495.5 

800 

1496.2 

900 

1497.4 

1000 

1497.9 

1100 

1497.8 

1200 

1497.1 

1300 

1494.6 

1400 

1492.4 

1500 

1491.1 

1750 

1492.0 

2000 

1494.1 

2500 

1500.6 

3000 

1508.0 

4000 

1523.3 

5000 

1540.5 
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1510 


1550 


1560 


A-67 


A-68 


PROVINCE  9 MAR -MAY 


TEMPERATURE  ICI 

DEPTH 


(M) 

MAX 

mean 

MiN 

ST  OEV 

0 

• • 

29.9 

28.8 

27.8 

• 675M 

10 

• • 

29.7 

28.7 

27.7 

.6928 

20 

• • 

29.5 

28.5 

27.6 

.6197 

30 

• • 

29.5 

2 7.9 

27. M 

.5676 

50 

• • 

28.1 

2 5.2 

23.0 

1.7191 

75 

• • 

26.5 

2 1.6 

18.5 

2.1570 

100 

• • 

25.6 

19.  M 

15.0 

2.6319 

125 

• • 

25.0 

1 7 * 0 

1 3.M 

2.9185 

150 

• • 

17.9 

15.9 

12.1 

1 .9758 

200 

• • 

16.2 

13.6 

1 1 .5 

1 • M950 

250 

• • 

IM.** 

1 2 • 2 

10.8 

1 • 2M08 

300 

• • 

13.2 

1 1 .2 

9.9 

1 .0960 

MOO 

• • 

11.3 

9.9 

9.2 

• 6M08 

500 

• • 

9.M 

9.0 

8.3 

• 3516 

60C 

• • 

9.2 

8.5 

7.8 

• M5  2 2 

700 

• • 

*8.8 

8.0 

7.5 

.3793 

600 

• • 

8.0 

7.5 

7.  1 

. 2667 

900 

• • 

7.5 

7.0 

6.6 

. 2382 

1000 

• • 

6.e 

6.5 

6.0 

. 2573 

1 IOC 

• • 

6.3 

5.9 

5.5 

.2558 

1200 

• • 

5.7 

5.3 

M • 9 

.2797 

1300 

• • 

5.M 

M * 8 

M.5 

• 3 C 1 1 

1 M 00 

• • 

*4.8 

M.M 

M • 1 

. 2390 

1500 

• • 

M • 1 

3.9 

3.7 

. 160M 

1750 

• • 

3.5 

3.1 

2.9 

• 2 2 0 M 

2000 

• • 

2.9 

2.7 

2.M 

• 16  18 

2500 

• • 

2.2 

2.1 

2.1 

.0707 

3odo 

• • 

1 .8 

1.8 

1.8 

• 0000 

SALINITY  (PPT) 


NUM 

MAX 

mean 

M 1 N 

ST  DEV 

NUM 

1M 

• m 

35.5 

3M  .9 

3 M , 5 

• 3180 

1M 

1M 

m ^ 

35.5 

3 M • 8 

33.1 

.5816 

1M 

1M 

• ^ 

35.5 

3M  .9 

3M , 5 

• 3183 

IM 

1 M 

• • 

35.6 

35.0 

3M.5 

.3197 

1M 

1 M 

• • 

35.5 

35.1 

3 ** , 7 

• 2 1 3 M 

IM 

1 M 

a ^ 

35.6 

35.2 

35.0 

• 1 M 9 2 

IM 

1 M 

a . 

35.6 

35.2 

35.1 

• 1223 

1 M 

1 H 

a * 

35.5 

35.3 

35.1 

.0938 

IM 

1 *4 

a • 

35. M 

35.3 

35.1 

.0756 

IM 

1M 

• 9 

35.3 

35.2 

35.0 

.0975 

IM 

1 M 

a 0 

35.3 

35.1 

35.0 

• 09  M9 

IM 

1 M 

• • 

35,3 

35.0 

3 M , 9 

• 1 269 

IM 

13 

a 0 

35.  1 

3 M • 9 

3 M , 8 

• 0816 

13 

12 

a 0 

35,0 

3M  • 9 

3 M . 8 

• 0888 

12 

12 

a a 

35,  1 

3 M • 9 

3M.8 

. 108M 

12 

12 

• • 

35  t 1 

3 M • 9 

3 H . 8 

.0953 

12 

12 

• 0 

35.  1 

3 M • 9 

3M  , 9 

• 0669 

12 

1 1 

• 0 

35,0 

3 H • 9 

3M  , 9 

,0M05 

1 1 

1 1 

a 0 

35,0 

3M.9 

3 M , 9 

• 0302 

1 1 

10 

a 0 

3 H , 9 

3 M • 9 

3 M . 8 

• 0316 

10 

10 

a 0 

3M.9 

3M  .9 

3 M , 8 

• 0516 

10 

10 

a 0 

3M.9 

3M  .8 

3M.8 

.0527 

10 

8 

a , 

3M.9 

3M.8 

3Mf  8 

• OM  6 3 

8 

8 

• « 

3 M , 8 

3M.8 

3 M , 7 

• 035M 

8 

8 

• 0 

TM.8 

3 M • 8 

3Mf  7 

.0*463 

8 

7 

• . 

3 M , 8 

3 M • 8 

3M  , 7 

.0535 

7 

2 

a . 

3 M , 9 

3M.8 

3M  , 8 

.0707 

2 

1 

• « 

3M.7 

3M.7 

3M  , 7 

• 0000 

1 

VELOCITY  ( M/SEC  I 


MAX 

MEAN 

mn 

ST  OEV 

NUM 

15M6.0 

1 S M 3 . 3 

|5R0»8 

1 • 6 7 3M 

IM 

1 SM5 . 6 

1 5 M 3 • 0 

|5i| .0 

1 • 532M 

IM 

1 SMS . 0 

15M3.0 

1510.9 

1.3835 

IM 

1SM5.3 

|5M1 .9 

1510.3 

1.3167 

IM 

15M2.7 

1536. 1 

|SJc,8 

3.97M2 

IM 

1SM0.2 

1527.7 

1519.6 

5.5656 

IM 

1538.5 

1522.1 

1569.  s 

7.2609 

IM 

1537.6 

1517.9 

1501,5 

8.3767 

IM 

1519.0 

1512.8 

(500. M 

6 • 25 l M 

IM 

1 5 1 M , 7 

1506. M 

J198.9 

M . 9 9 2 2 

IM 

1510.0 

1502.5 

H’7.2 

M.37M9 

IM 

1506,9 

1 M 99  • 5 

(191.7 

M.01 70 

IM 

1501.7 

1 M 9 6 • 3 

1199,0 

2 • 3 M 9 3 

13 

1 M 9 6 • 5 

1 M 9 M • 7 

1192,0 

1 .3908 

12 

1 M 9 7 • M 

1 M9M  • M 

|1»l .6 

1 . 80M  7 

12 

1 M97 .6 

1 M 9 M . M 

1192.3 

1 .5501 

12 

1 M 9 6 • 2 

1 M9 M • 2 

1 1^  2 . 6 

1.0596 

12 

1 M 95 . 6 

l M 9 3 • 9 

1192.3 

.9176 

1 1 

1M9M.5 

1 M 9 3 . 3 

Il4l  .5 

1.0271 

1 1 

1 M 9 M , 1 

1 M 9 2 • 5 

1 1*1.0 

• 9 9 l M 

10 

1 M 9 3 . 6 

IM92.0 

11*0,2 

1.1963 

10 

1 M 9 M , 1 

1 M 9 l ,6 

1190.3 

1 . 2M  l 9 

10 

1 M 9 3 • 2 

1 M 9 1 .5 

11*0.2 

1.0292 

8 

1M92.  1 

1 M9  1 ,3 

|190.  1 

.7520 

8 

l M 9 3 • 7 

1 M 9 2 • 0 

11*0.9 

• 9103 

8 

l M95 , 3 

1 M 9 M • 1 

1193.1 

.6925 

7 

1500.7 

1500.5 

1500.1 

.2121 

2 

1507.7 

1507.7 

1507.7 

.0000 

1 

PROVINCE  9 MAR  — MAY 


1180 
0 4“ 


1190 


1500 


1510 


1520 


1530 


1510 


1550 


500 
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1500  - 


2000  - 


2500 


X 

Q_ 

UJ  3000 
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3500 


1000 


1500 
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5500 


VELOCITY 

(M/SEC) 

1540.9 

1541.1 

1541.3 

1541.4 

1541.1 

1530.3 

1526.8 

1522.5 

1518.1 

1510.1 

1506.1 

1502.8 

1498.2 

1495.0 

1493.4 

1493.5 

1494.4 

1495.6 

1494.5 

1493.4 

1492.6 

1492.0 

1491.8 

1491.4 

1492.1 

1494.2 

1500.6 
1508.0 

1523.3 

1540.5 
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1510 


1550 


1560 

*4-o 


-500 


riooo 


risoo 


-2000 


-2500 


-3000 


-3500 


-1000 


-1500 


-5000 


*4" 5500 
1560 


A-69 


A-70 


PROVINCE  9 JUN  - SEP 


TEMPERATURE  (Cl 

depth 


I*) 

MAX 

mean 

MIN 

ST  DEV 

0 

• • 

25.5 

25.0 

2*4.2 

.3192 

10 

• • 

25.5 

25.0 

2*4.2 

.3190 

20 

• • 

25.6 

25.0 

2*4.  1 

.33*45 

30 

• • 

25.5 

2*4.9 

23.9 

• 363*4 

50 

• • 

25.  4 

2*4.7 

22.8 

.5003 

75 

• • 

25.2 

23.9 

19.5 

1.3158 

100 

• • 

25.2 

21.8 

17.6 

2.0515 

125 

• • 

22.5 

1 9 . 0 

15.1 

1 .9692 

150 

• • 

19.2 

16.8 

13.6 

1.6053 

200 

• • 

16.0 

1 *4  • 1 

11.7 

1.12*45 

250 

• • 

1*4.1 

12.5 

10. *4 

• 9165 

300 

• • 

12. V 

11.3 

9.7 

.7376 

400 

• • 

10*8 

9.8 

8.9 

.*43*48 

500 

• • 

9 . *4 

8.9 

8.  1 

• 3518 

600 

• • 

9.0 

8.2 

7.2 

• 4S  1 6 

700 

• • 

8.7 

7.8 

6.5 

.5727 

800 

• • 

8. *4 

7.3 

6.2 

• 56*40 

900 

• • 

7.9 

6.8 

5.8 

.5552 

10G0 

• • 

7.3 

6.3 

5. *4 

• 5006 

1 ICO 

• • 

6.9 

5.8 

*4.9 

.5225 

1200 

• • 

6. *4 

5.3 

*4.6 

.*48*43 

1 300 

• • 

5.8 

*4.8 

*4.1 

.*4582 

moo 

• • 

5 • *4 

*4.3 

3.7 

.3838 

1500 

• • 

5.1 

3.9 

3.5 

. 3294 

1750 

• • 

3.8 

3.1 

2.9 

.2058 

7000 

• • 

2.7 

2.6 

2.5 

.0778 

2500 

• • 

2.3 

2.2 

2.1 

• 0632 

3000 

• • 

2.0 

1 .9 

1.8 

• 08)6 

SALIKJTT  IPPT) 


NUM 

MAX 

MEAN 

mjn 

ST  DEV 

29 

• • 

35. *4 

35.2 

3 *4 , 9 

. 1 35*4 

29 

• • 

35. *4 

35.2 

3*4.9 

. 1*461 

29 

• • 

35. *4 

35.2 

3*4.9 

• 1 *4  *4  2 

29 

• • 

3 5 # *4 

35.2 

3*4.9 

.1*461 

29 

• • 

35.  *4 

35.2 

3*4.9 

. 15*45 

29 

• • 

35.3 

35.2 

3 *4 . 9 

. 1 376 

29 

•• 

35.3 

35.2 

3 *4  • 9 

• 1 1*46 

29 

• • 

35.  *4 

35.2 

35  * Q 

,0882 

29 

•• 

35. *4 

35.2 

35.1 

• 0682 

29 

• • 

35.3 

35.2 

35.0 

. 08  *4  5 

29 

•• 

35 1 3 

35.1 

3*4.9 

• 0860 

29 

• • 

35.2 

35.0 

3*4 .8 

.0772 

29 

•• 

35.0 

3*4.9 

3*4.8 

.0528 

29 

•• 

35.0 

3*4.8 

3*4,7 

.0857 

29 

• • 

35.0 

3*4  • 8 

3*4.7 

.0862 

29 

•• 

35.1 

3*4.9 

3*4.7 

.0996 

26 

•• 

35.1 

3*4 .9 

3*4.7 

.0905 

27 

•• 

35.0 

3*4 .9 

3*4,8 

» 0679 

25 

•• 

35.0 

3*4.9 

3 *4 . 8 

• 0688 

23 

• • 

35.0 

3*4.9 

3*4,8 

• 067  1 

23 

•• 

35.0 

3*4.9 

3 *4 . 8 

• 0635 

23 

• • 

3*4.9 

3*4.8 

3*4.7 

.05*4  1 

21 

• • 

3*4.9 

3*4  • 8 

3*4.7 

• 0539 

2 1 

•• 

3*4.9 

3*4  .8 

3*4.7 

.0*498 

18 

• • 

3*4.8 

3*4.8 

3 *4 , 7 

.0428 

12 

• • 

3*4.8 

3*4 .8 

3*4.7 

.0*492 

1 1 

•• 

3*4.8 

3*4.7 

3*4.7 

.0467 

*4 

•• 

3*4.7 

3*4.7 

3*4.7 

• oooo 

VELOCITY  (m/SEC) 


NUM 

MAX 

HEAK 

1 1 N 

ST  DEV 

29 

• • 

1536.1 

1535.1 

1533.3 

. 7093 

29 

• • 

1536.2 

1535.2 

1533.9 

.7098 

29 

• • 

1536.6 

1535.2 

1533.9 

. 7655 

29 

• • 

1536.5 

1535.3 

1533.0 

• 8308 

29 

• • 

1536.8 

1535.2 

1 5 5o . A 

1.2313 

29 

• • 

1537.0 

1533. A 

1522.2 

3.3448 

29 

• • 

1537.4 

1528.5 

1517.3 

5.3677 

29 

• • 

1531.0 

1521.7 

islo.i 

5.5555 

29 

• • 

1522.7 

1 5 1 5 . A 

|S6S.1 

4.8942 

29 

• • 

1514.2 

|S07.9 

19”. A 

3.7486 

29 

• ♦ 

1509.0 

1503. H 

1 995 . 8 

3.2232 

29 

• • 

1505.8 

1500.  1 

1993.9 

2.6855 

29 

• • 

1499.9 

I99A.0 

l 99  2 , A 

1.6284 

29 

• • 

1496.4 

1191.2 

19*1.2 

1 .3844 

29 

• • 

1496.5 

1993.1 

|l89,<( 

1.7722 

29 

• • 

1497.0 

1993.3 

ime.  i 

2.2792 

28 

• • 

1497,5 

1993.1 

1988.7 

2.2660 

27 

• • 

1 497, 4 

1193.0 

1988. A 

2.2689 

25 

• • 

1496.7 

1992.5 

1988.8 

2.0424 

23 

• • 

1496.7 

1992.2 

1988. S 

2.1247 

23 

• • 

1496.6 

1991,8 

1 988 , 7 

2.0666 

23 

• • 

1495.7 

ll’l.l 

1988.5 

1.8984 

21 

• • 

1495.8 

1991,1 

1988.  A 

1 • 6066 

21 

• • 

1496.3 

1991.0 

1989.2 

1.4527 

18 

• • 

1494,9 

1991.9 

ll’l.l 

. 8977 

12 

• • 

1494.5 

1 9 9 M , 1 

19*3.5 

.3306 

1 1 

• • 

1501.0 

1S00.7 

1500.3 

.2102 

4 

• • 

1508,4 

1508.1 

1507.7 

.2986 

NUM 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
2$ 
29 
20 
27 
25 
23 
23 
23 
21 
21 
18 
12 
1 1 
4 


1180  1190 

0 4— “—i— 


PROVINCE  9 JUN  - SEP 
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1510 


1550 
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1500  - 


2000  - 


E 2S00: 


X 
t-t 
Cl. 

U 3000  - 


3500  - 


1000  - 


1500- 


5000- 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1535.3 

10 

1534.9 

20 

1534.9 

30 

1535.0 

50 

1535.3 

75 

1533.8 

100 

1527.0 

125 

1520.3 

150 

1514.9 

200 

1506.9 

250 

1502.5 

300 

1500.5 

400 

1496.5 

500 

1494.5 

600 

1493.6 

700 

1493.6 

800 

1494.1 

900 

1494.2 

1000 

1494.0 

1100 

1493.4 

1200 

1492.5 

1300 

1491.7 

1400 

1491.5 

1500 

1491.5 

1750 

1492.1 

2000 

1494.1 

2500 

1500.6 

3000 

1508.0 

4000 

1523.3 

5000 

1540.5 

5500 


1180  1190 
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5500 
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PROVINCE  9 OCT  — NOV 


temperature:  ici 

oepth 


(MI 

MAX 

MEAN 

MIN 

ST  OEV 

0 

• • 

26*5 

26.1 

25.6 

• M03  1 

10 

• • 

26.5 

26,1 

25.8 

^3109 

20 

• • 

26. M 

26*1 

25.7 

.3109 

30 

• • 

2 6.2 

26,0 

25.7 

.2217 

50 

• • 

25.9 

25,5 

2 M • 9 

• M 1 9 3 

75 

• • 

25,5 

2>,9 

21.1 

1.989  I 

100 

• • 

2 M • 6 

2 1 «M 

16.8 

3 • 3 6 M 9 

125 

• • 

22.3 

10.9 

1 M • 9 

3.1775 

150 

• • 

19.5 

17.1 

13.9 

2.3698 

200 

• • 

1 M , M 

I 3.8 

13.0 

• 5886 

250 

• • 

12.7 

12.3 

l 1.9 

• 3862 

300 

• • 

11.6 

1 1.2 

11.0 

.2517 

MOO 

• • 

10.2 

9.7 

9.2 

• M5 7 3 

500 

• • 

9.2 

8.6 

8.1 

• M5M  6 

600 

• • 

8.M 

7.9 

7.5 

• 3873 

700 

• • 

7.7 

7 • M 

7.1 

• 29  M M 

800 

• • 

7 • M 

7.0 

6.6 

• 3266 

900 

• • 

7.0 

6.7 

6.M 

• 3055 

1000 

• • 

6.*» 

6.2 

5.8 

• 3M6M 

1 100 

• • 

5.9 

5.7 

5.3 

.3215 

1200 

• • 

5.3 

5.1 

M.8 

• 2 6 M 6 

1 300 

• • 

M . 8 

M . 6 

N.M 

• 2082 

IMOO 

• • 

M.3 

M.2 

M.O 

.1732 

I50C 

• • 

M.  1 

3.9 

3.6 

.2517 

1750 

• • 

3.0 

3.0 

3.0 

.0000 

2000 

• • 

2.6 

2.5 

2.5 

.0707 

2500 

• ♦ 

2.2 

2.2 

2.2 

.0000 

3000 

• • 

1.9 

1 .9 

I .9 

• 0000 

SALINITY  tPPTJ 


NUM 

max 

MEAN 

min 

ST  OEV 

M 

• • 

35. M 

35.3 

35.  1 

. 1M1M 

M 

• • 

35. M 

35.3 

35.2 

.0957 

M 

• • 

35. M 

35.3 

35.2 

• 08  16 

M 

• « 

35.3 

35.3 

35.3 

• oooo 

M 

• . 

35. M 

35.3 

35i3 

• 0500 

M 

• • 

35,3 

35.2 

35.2 

.0577 

M 

• • 

35.2 

35.2 

35.2 

• oooo 

M 

• • 

35.3 

35.2 

35.2 

.0500 

M 

• « 

35.  M 

35.2 

35.  1 

. 1 258 

M 

• • 

35.2 

35.2 

35.  1 

• 0500 

M 

• • 

35.1 

35.1 

35.0 

• 0500 

M 

• • 

35,| 

35.0 

35,0 

.0577 

M 

• • 

3 M , 9 

3 M • 8 

3 M , 8 

.0577 

M 

• . 

3 M , 9 

3 M • 8 

3 M , 8 

.0577 

M 

• , 

3 M , 9 

3M.fi 

3M.0 

.0577 

M 

• • 

3M.9 

3 M • 9 

3M.8 

• 0500 

M 

• . 

3 M , 9 

3M  .9 

3 M , 8 

• 0500 

3 

• # 

3 H , 9 

3M  .9 

3 M , 8 

.0577 

3 

• • 

35.0 

3M  .9 

3 M , 8 

• tooo 

3 

• , 

3 M , 9 

3 M • 8 

3 M , 8 

• 0577 

3 

• m 

3 M , 9 

3 M • 8 

3 M , 8 

.0577 

3 

♦ 0 

3 M , 9 

3 M • 8 

3 M , 8 

.0577 

3 

• « 

3M.9 

3 M • 8 

3M  , 8 

.0577 

3 

• « 

3 M , 8 

3M.fi 

3M.8 

• oooo 

2 

• • 

3 M . 8 

3M  .8 

3 M , 8 

• oooo 

2 

• # 

3 M • 8 

3M.8 

3M,a 

• oooo 

2 

• ^ 

3 M • 8 

3 M • fl 

3M , 8 

• oooo 

2 

• • 

3 M , 8 

3M.  7 

3 M , 7 

.0707 

VELOCITY  tn/SECI 


num  max  mean  MIn  ST  oev  num 


M 

• • 

1538.7 

1537.7 

1536,6 

.9878 

M 

M 

• • 

1538.8 

1538.0 

1537,| 

. 7676 

M 

M 

• • 

1538.6 

1538.2 

I5i7.2 

• 6733 

M 

M 

• • 

1538.5 

1538*1 

1537.2 

.5909 

M 

M 

• • 

1538.1 

1537.1 

15^5,7 

1.0079 

M 

M 

• • 

|537.7 

1 5 3 3 . 7 

1526,5 

5.06S9 

M 

M 

• • 

1535.8 

1527. M 

lSit.8 

9.0866 

M 

M 

• • 

1530. M 

1521.1 

1509.3 

9.0*8 1 

M 

M 

• • 

1523.3 

1516.3 

1506,9 

7. J8MM 

M 

M 

• • 

1509.1 

1507.0 

1509.2 

2.0726 

M 

M 

• • 

I50M.2 

1502.6 

1501,9 

1.3961 

M 

M 

• • 

1501.1 

1M99.0 

1999,0 

• 9 1 M 2 

M 

M 

• • 

1M97.5 

1 M 95  • 7 

1993.7 

1.7017 

M 

M 

• • 

| M 95 , 6 

1 M 9 3 • 3 

1 9 9 | , 3 

1.7689 

M 

M 

• • 

. M93 ,9 

1 *92. 3 

19*0.7 

I . 3687 

M 

M 

• • 

1 M 9 3 . 0 

1 M 9 1 ,9 

1990,9 

1 . 10M5 

M 

M 

• • 

1M93.6 

M92. 1 

1990.5 

1.2662 

M 

3 

• • 

1 M 9 3 • 8 

1 M 9 2 • 7 

1991,3 

1 .2662 

3 

3 

• * 

1 M 9 3 • 1 

1 **  9 2 • 3 

1990.7 

1 • 38  S6 

3 

3 

• • 

1 M 9 2 • 5 

1 M 9 1 , 6 

1990.1 

1.3077 

3 

3 

• • 

1 M 9 1 , 9 

1 M 9 1 ,0 

1969,8 

1 .0970 

3 

3 

• • 

1M9  1 .M 

IM9Q.7 

1989.6 

• 9 M 5 2 

3 

3 

• • 

1 M 9 1 ,2 

IM90.6 

1989.6 

• 8963 

3 

3 

• • 

1 M 9 1 .6 

1 M 9 0 • 9 

1989,8 

1.0066 

3 

2 

• • 

1 M 9 1 .6 

1 M 9 1 . 5 

1 99  | ,9 

• 1 M I M 

2 

2 

• • 

1 M 9 M , 1 

1 M 9 3 • 9 

1993,6 

• 3536 

2 

2 

• • 

1500.9 

1500.7 

1S00.6 

• 2121 

2 

2 

• • 

1508.1 

1508.0 

1507.9 

• 1 M | M 

2 

1180 

0+“ 


1190 


PROVINCE  9 OCT  — NOV 

1510  1520  1530 


1510 


1550 


500  - 


1000  - 


1500  - 


2000  - 


2500 


X 

Ol. 

U 3000 


3500  - 


1000  - 


1500  - 


5000  - 


5500 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1536.6 

10 

1537.6 

20 

1538.4 

30 

1538.5 

50 

1538.1 

75 

1537.7 

100 

1535.8 

125 

1530.4 

150 

1523.3 

200 

1509.1 

250 

1503.4 

300 

1499.5 

400 

1493.7 

500 

1491.3 

600 

1490.7 

700 

1490.9 

800 

1492.1 

900 

1492.9 

1000 

1493.1 

1100 

1492.5 

1200 

1491.9 

1300 

1491.4 

1400 

1491.1 

1500 

1490.0 

1750 

1491.4 

2000 

1493.6 

2500 

1500.6 

3000 

1508.0 

4000 

1523.3 

5000 

1540.5 

1560 
-0 


-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1500 


-5000 


5500 


1180  1190  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


1560 


A-73 


A-74 


PROVINCE  10  DEC  - FEB 


TEMPERATURE  (C) 


SALINITY  CPPTl 


VELOCITY  I M/SEC  I 


DEPTH 


€ M ) 

H AX 

WEAN 

MIN 

ST  OEV 

MAX 

MEAN 

MIN 

ST  OEV 

MAX 

MEAN 

MIN 

ST  OEV 

NUM 

0 

• • 

29.  98 

28.37 

26  .12 

• 6381 

• • 

35.81 

35.00 

32  .0  8 

• * 0 7 * 

• • 

15*5.8 

15*2.36 

1535.3 

1.9  267 

69 

10 

• • 

29.  31 

28.17 

25.55 

• 8966 

• • 

35.73 

35.0* 

3*. 16 

.21*1 

• • 

15**. 6 

15*2.16 

1535.3 

1 .96  13 

69 

20 

• • 

29.  18 

27.93 

2*. 92 

• 9655 

• • 

35.75 

35.07 

3*  .8  3 

.1  761 

• • 

15**.* 

15*1.81 

153*  .8 

2.0915 

65 

30 

• • 

29.01 

27.36 

2*. *5 

1.0663 

• « 

35.7  3 

35.11 

3*. 8* 

.15*2 

• • 

15**. 3 

15*0  .76 

153* .1 

2.3*99 

69 

50 

• • 

28.  *1 

25.*8 

20.0* 

1.6972 

• • 

35.67 

35.16 

3*  .85 

• 1336 

• • 

15*3.5 

1536.8* 

1523.2 

*•015* 

65 

75 

• • 

27. *2 

22.35 

17.61 

2.31** 

• • 

35.50 

35.16 

J* . 83 

.1079 

• « 

15*2.0 

1529.53 

1516.7 

5 .9677 

69 

100 

• • 

26. 65 

19.56 

15.57 

2. **92 

• • 

35. *2 

35.1* 

3 * .92 

.0  796 

• • 

15*0.6 

1522  . *6 

1511  .0 

6.703* 

62 

125 

• • 

2*. 92 

17.38 

1 *•  0 6 

2.2593 

• • 

35.36 

35.15 

35.0* 

• 0689 

• • 

1536.9 

] 5] 6 • 65 

1506.5 

6 .5  007 

69 

150 

• • 

21.6* 

15.91 

13.50 

2.009* 

• • 

35. *0 

35.15 

35.0  5 

• 0838 

• • 

1529.2 

1512.68 

1505.1 

6.0806 

69 

200 

• • 

18.61 

13.98 

12.07 

1.57*6 

• • 

35. *7 

35.1* 

35.03 

.097* 

• • 

1521  .8 

1507. *2 

1501  .0 

5 .0803 

69 

250 

• • 

16.5* 

12  .67 

11.35 

1 .2226 

• • 

35  .*6 

35.10 

3*  .98 

• 1C58 

• • 

1516.7 

1503.88 

1*59.2 

*.1570 

69 

300 

• • 

15.26 

11.69 

10.*1 

• 9631 

• • 

35.36 

35.0* 

3*. 92 

• 100* 

• • 

1513.6 

1501.30 

1*96.7 

3.3985 

69 

*00 

• • 

12.56 

10  .31 

9.29 

.7101 

• • 

35.22 

3*. 93 

3*  .80 

.0787 

• • 

1507.6 

1*97.91 

1*5*. 2 

2.6169 

65 

500 

• • 

11. *7 

9.2* 

8.35 

• 5262 

• • 

35.05 

3*. 85 

3**75 

.0**0 

ISO 3 .9 

1*95.57 

1*92  .2 

1 *97  86 

67 

600 

• • 

9.75 

8.39 

7.77 

• 3868 

• • 

3*  .87 

3*. 81 

3*  .70 

.03*0 

• • 

1*99.1 

1*93.99 

1*21 .6 

1 .*68  * 

*6 

700 

• • 

8.  3 7 

7.76 

7.31 

.3507 

• • 

3*. 90 

3*  .82 

3*. 79 

• 03(30 

• « 

1*95-5 

1*93 .22 

1*  91  .5 

1 .3310 

11 

soo 

• • 

7 • 55 

7.17 

6 .79 

.3706 

• • 

3*. 91 

3*. 83 

3*  .75 

.0*59 

• • 

1*55.5 

1*92.58 

1*51 .1 

1 • * 27  5 

1 1 

900 

• • 

7.  71 

6.67 

6.27 

• *381 

• • 

3*. 91 

3*. 82 

3*. 76 

• 0*65 

• • 

1*96  .3 

1*92.30 

1*  90.7 

1 .7  37  2 

11 

1000 

• • 

7.6* 

6 .20 

5.7* 

.5*01 

• • 

3*  .91 

3*. 82 

3*. 77 

• 0*98 

• • 

1*97.7 

1*92.06 

1*50.2 

2*1*12 

11 

1100 

• • 

5.  8 9 

5 • * 8 

5.2* 

• 2012 

• • 

3*. 88 

3*. 79 

3*. 76 

• 0*00 

• • 

1*92.6 

1*90.8* 

1*89.9 

.86  18 

8 

1200 

• • 

5.  *3 

5 .01 

* .79 

.2318 

• • 

3*. 85 

3*. 78 

3*  .7  5 

•0315 

• • 

1*92.5 

1*90.57 

1 *89.6 

1.0110 

8 

1300 

• • 

5*  0 * 

*.55 

*.35 

• 2536 

• • 

3*. 82 

3*  .78 

3*. 75 

• 0213 

• • 

1*92  .5 

1*90.35 

1*89.S 

1.086  3 

8 

1*00 

« • 

*•66 

* .12 

3.89 

.2717 

• • 

3*  .7° 

3*. 77 

3*  .75 

• 0128 

• « 

1*92.5 

1*90.22 

1 *89.2 

1.17  32 

8 

1500 

• • 

*.  27 

3.75 

3.** 

.27*2 

• • 

3*. 78 

3*  .76 

3*  • 73 

• 0155 

• • 

1*92.5 

1*90.31 

1*89.0 

1 • 1 *8  2 

8 

1750 

• • 

3.  *1 

2 .99 

2.70 

.2*9* 

• • 

3*. 77 

3*. 76 

3*  .73 

• 0138 

• • 

1*93.1 

1*91.29 

1*50.0 

1.06  37 

7 

2000 

• • 

2.  7 6 

2.69 

2.63 

.0919 

• • 

3*. 77 

3*  .7* 

3*. 71 

• 0*2* 

• • 

1*9* -6 

1*9*  .30 

1 * 9*  . 0 

•*  2*3 

2 

2500 

• • 

2.08 

2 .0  8 

2.08 

.0000 

• « 

3*. 77 

3*. 77 

3*  .7  7 

.0000 

• • 

1500.2 

1500  .20 

1500.2 

• 0000 

1 

3000 

• • 

1.  76 

1 .76 

1.76 

.0000 

• « 

3*. 75 

3*. 75 

3*  • 7 5 

• 0000 

• • 

1507  .3 

1507  .30 

1 507  .3 

• 0000 

1 

PROVINCE  10  DEC -FEB 


500- 


1000- 


1500  - 


2000  - 


2500  - 


E-h 

^ 3000-] 


3500- 


4000- 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1543.3 

10 

1543.2 

20 

1542.4 

30 

1541.1 

50 

1535.3 

75 

1522.4 

100 

1517.0 

125 

1513.9 

150 

1512.1 

200 

1508.1 

250 

1504.2 

300 

1500.8 

400 

1497.2 

500 

1494.9 

600 

1493.6 

700 

1493.1 

800 

1492.4 

900 

1491.7 

1000 

1491.2 

1100 

1490.9 

1200 

1490.6 

1300 

1490.4 

1400 

1490.3 

1500 

1490.4 

1750 

1491.4 

2000 

1494.2 

2500 

1500.1 

3000 

1507.5 

4000 

1523.3 

-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3S00 


-4000 


4500 


-4500 


5000- 


5500 


1480 


i [Ti'i'n  riT  i | i i i i 1 1 i i i 1 1 

1510  1520  1530 

SOUND  SPEED  CM/SEC) 


-5000 


5500 


1560 


A-75 


A-76 


PROVINCE  10  MAR 


TEHPtRATURr  I C J 

OLPTh 


1 h J 

VAX 

mean 

MIN 

ST  DEV 

0 

• • 

29 . 6 

28.0 

25.6 

1*1667 

10 

• • 

?9,5 

28,0 

25.8 

1.1599 

20 

• • 

29  • 3 

?7.8 

2*4.6 

1 .2359 

30 

• • 

29.2 

76,9 

20*9 

1.8239 

so 

• • 

28  • 2 

29.? 

19.6 

7.5818 

75 

• • 

26.8 

21.3 

16.8 

2.6953 

100 

• • 

2*4.  7 

19.1 

15.1 

2.7220 

1 25 

• • 

23.5 

17.3 

13.7 

2.621 8 

ISO 

• • 

22.7 

16.0 

12.8 

2.5303 

200 

• ♦ 

19.3 

13.9 

l I .8 

1 • 9582 

2S0 

• • 

16.0 

12.5 

1 1.0 

1 *3035 

300 

• • 

13. S 

1 1 .5 

10.3 

.9101 

MOO 

• • 

11.8 

10.2 

9.3 

. 7 767 

500 

• • 

10. 7 

9.2 

9.2 

.693*4 

*00 

• • 

9.5 

8.3 

7.5 

.5300 

700 

• • 

8.9 

7.6 

6.8 

.**537 

800 

• • 

8.5 

7.0 

6.3 

.*4  8 9 ? 

900 

. • 

8.0 

6 . *4 

5.7 

.5181 

1000 

• • 

7 .*4 

5.9 

5.3 

• 5015 

1 100 

• • 

6.7 

5.5 

*4.8 

• 9 9 7 0 

1200 

• • 

s.a 

5.0 

9.5 

• 3 *4  8 3 

1 300 

• • 

s.3 

9.6 

H . 1 

.3002 

1*400 

• • 

*4.9 

9.2 

3.8 

.2565 

1 500 

• • 

*4.6 

3.e 

3.5 

. 2593 

1 7 SO 

• • 

3.6 

3.1 

2.9 

• 2 1 9 *4 

2000 

• • 

2.8 

2.5 

2.9 

. 109*4 

2500 

• • 

2.3 

2.0 

l .9 

. 1 *42*4 

3000 

• • 

1 .8 

1 • 7 

1 .7 

.0516 

SAtlNlir  |PPT> 


NUN 

MAX 

mean 

M 1 \ 

5 T DEV 

2b 

• • 

35.9 

39.9 

39.9 

. 2309 

25 

• • 

35,3 

3*4.9 

39.9 

.2055 

25 

• • 

35.3 

39 . 9 

39,5 

• 1803 

75 

• • 

35,3 

39.9 

39./ 

• 1658 

25 

• • 

35.9 

35.0 

39,/ 

. 1535 

25 

• • 

35,3 

35.  1 

39,9 

. 1052 

25 

• • 

35.3 

35.  1 

39.9 

• 1 706 

25 

• • 

35.9 

35.  1 

39.9 

• 11^0 

25 

• • 

35.5 

3 5*2 

39.8 

. 1997 

25 

• • 

35.5 

35.1 

39,9 

.1399 

25 

• • 

35.9 

35.0 

39,9 

. 1003 

25 

• • 

35.2 

35.0 

39.9 

. 0866 

25 

• • 

35.1 

39  • 9 

39.8 

• 0881 

25 

• • 

35.0 

39.8 

39,7 

• 0600 

2S 

• • 

39.9 

39.8 

39.7 

.0973 

25 

• • 

39.9 

39.8 

39,7 

.0500 

7 9 

• « 

39.9 

39  • 8 

3 9 , a 

.0637 

2*4 

• • 

39, V 

39 .8 

39.6 

.0779 

23 

• • 

39,9 

39.8 

39  . a 

.069/ 

23 

• • 

39 . 8 

39.8 

39.6 

.0573 

22 

• • 

39,8 

39  • 8 

39,7 

.0956 

21 

• • 

39,8 

39.8 

39.7 

.0936 

18 

• • 

39,8 

39  • A 

39 , 7 

.0985 

18 

• • 

39,8 

39.8 

39,7 

.0511 

17 

• • 

39,8 

39.7 

39.7 

.0507 

1 6 

• • 

39,8 

39.7 

39,7 

.099/ 

9 

• • 

39,7 

39.7 

39.7 

. onoo 

6 

• • 

39.7 

39.7 

39.7 

• 0300 

velocity  im/sec> 


*UM 

MAX 

MEAN 

25 

• • 

1 5 9 9 . 9 

159 1 .s 

25 

• • 

1599,8 

1591.6 

25 

• • 

1599.7 

1591.3 

25 

• • 

1599.5 

1539.6 

25 

• • 

1592.7 

1533.6 

25 

• • 

1590. 9 

1526.6 

25 

• • 

1535.6 

1521 .0 

25 

• • 

1533.3 

1516.9 

25 

• • 

1531.6 

1513.0 

25 

• • 

1523.5 

1507.2 

25 

• • 

1519.7 

1503. 1 

25 

• • 

1507.5 

1500.6 

25 

• • 

1503.3 

199?,  1 

25 

• • 

1500.9 

1995.9 

25 

• • 

1998. 1 

1993.8 

25 

• • 

1997.6 

1992.7 

29 

• • 

1 997 . 6 

1991.0 

29 

• • 

1997.3 

1^1.3 

23 

• • 

1996.7 

1991.0 

23 

• • 

1995.6 

1990.7 

27 

• • 

1 993.6 

199Q.6 

21 

• ♦ 

1993.3 

199J.9 

16 

• • 

1 993.5 

1 990*  7 

16 

• • 

1993.7 

1990.6 

17 

• • 

1999.1 

1*491 .7 

16 

• • 

1999,6 

1993./ 

9 

• • 

1501.0 

1500. 1 

6 

• • 

1507,5 

1507.3 

MIN 

ST  DEV 

NUM 

1536.7 

2.5309 

25 

1536,8 

2.5569 

25 

1539.2 

2.7952 

25 

1525.2 

9,2192 

25 

1522.0 

6 . 2306 

25 

1519.3 

6.9913 

25 

1509,9 

7.9177 

25 

1505,5 

7.5607 

25 

1502.8 

7.5505 

25 

1S00.2 

0 6 • 2630 

25 

1997,9 

9 .9332 

25 

1996,3 

3 .2989 

25 

l 999 , 3 

2.8758 

25 

l H V 1 ,8 

2.5695 

25 

1990.5 

1 .9700 

25 

1 969,5 

1 .7959 

25 

1988.9 

1 .8899 

29 

1 968, 3 

2.0315 

29 

1988. 9 

l .9925 

23 

l 986,0 

1 .8030 

23 

1968.2 

1 .9651 

22 

J 988 , 9 

1 .2339 

21 

1 988 . 9 

1.1216 

18 

1 989 , 9 

1.1229 

18 

1 990.7 

.9556 

17 

19V2#0 

.9801 

16 

1 999 , 9 

• 5263 

9 

1507.0 

.1991 

6 

PROVINCE  10  MAR  - MAY 


1480  1490  1500  1510  1520  1530  1540  1550 


4500 


5000 


VELOCITY 

(M/SEC) 

1538.4 

1538.5 

1538.7 

1538.8 

1530.8 

1522.1 

1515.1 

1510.4 

1506.9 

1503.4 

1499.6 

1497.3 

1496.1 

1494.4 

1493.6 

1492.7 

1492.1 

1491.9 

1491.7 

1491.7 

1491.5 

1491.1 

1490.7 

1490.8 

1491.5 

1493.8 

1500.1 

1507.5 
1523.3 
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TEflf’f  RATURl'  ( C ) 

n£PTH 


( M ) 

MAX 

kE  an 

HIM 

ST  DEv 

Cj 

• * 

?fl  . 5 

25.0 

24.0 

1 .0952 

10 

• . 

28.5 

24.9 

24.0 

i . 1 n b 5 

20 

• • 

28.5 

24.8 

23.3 

1 . 1670 

30 

• • 

2*. 3 

74.6 

22.2 

1 • 1548 

50 

• ■ 

75,2 

23.2 

1 9.0 

1.7510 

75 

• • 

?**  . V 

19.6 

14,6 

2 .9606 

100 

• • 

23.9 

17.7 

13.7 

2 • 6 6 ® 5 

175 

• • 

22.0 

16.2 

13.2 

2.2205 

150 

• • 

20.  1 

14,9 

12.3 

1.7636 

200 

• * 

16.  9 

13.2 

11.7 

1 .2962 

250 

• • 

15.1 

12.1 

11*1 

1 .0995 

300 

• • 

13.9 

11.3 

1 Q • 2 

.9920 

'*00 

• • 

12.4 

1 0 • 0 

9.2 

.8100 

SOU 

» . 

10.6 

9.0 

8 . 2 

.577  1 

600 

• • 

9.2 

e.2 

7.5 

.4162 

700 

« • 

fl.3 

7 • H 

6.9 

0751 

eon 

• « 

7.3 

6.8 

6.0 

.3062 

70U 

• • 

6.3 

6.3 

5.8 

. 27  23 

loop 

• » 

6.4 

5.8 

5.7 

. 3420 

1100 

• • 

6.0 

5.4 

4.6 

. 3666 

t 200 

• • 

5.6 

5.  1 

4.5 

• 3 144 

1 300 

• • 

5.0 

4,6 

4.2 

. 2640 

1 **oo 

• • 

4.6 

4.2 

3.9 

. 2523 

1500 

• • 

4.  1 

3,8 

3.5 

.2063 

1 750 

• • 

3.2 

3.1 

2.9 

• 1060 

2000 

• • 

7.7 

7.6 

2.5 

.0579 

2500 

• • 

2.? 

7.1 

2.0 

• 06  33 

3000 

• • 

1 .8 

1.8 

1.7 

• 0405 

'*000 

• • 

1.4 

1 .4 

1 .4 

• onuo 

SALINITY  (PPTI 


NUh 

max 

ML  AN 

M 1 h 

ST  DEV 

26 

» • 

35.3 

35.1 

34.2 

. 2658 

26 

• i 

35.3 

35.1 

34.2 

. 2658 

26 

• . 

35.3 

35.1 

34.2 

. 2658 

26 

• • 

35.4 

35.1 

34.3 

.2572 

26 

• . 

35.3 

35. 1 

34.7 

. 2049 

26 

• • 

35.3 

35.1 

34.7 

. 1357 

26 

« i 

35.3 

35.1 

34 . 9 

. 0977 

26 

• • 

35.3 

35.1 

35.0 

.0647 

26 

• • 

35,3 

35.2 

35.0 

.0703 

26 

• • 

35.4 

35.1 

35.0 

. 1008 

26 

• « 

35.3 

35.1 

35.0 

.0940 

26 

• * 

35.3 

35.0 

34.9 

. 1033 

26 

• • 

35.2 

34  • 9 

34.8 

.0901 

26 

• . 

34.9 

34.8 

34,7 

.0516 

26 

• • 

34,9 

34 . 8 

34,7 

.0543 

25 

• • 

34.9 

34 . 8 

34,7 

.0572 

74 

• • 

34.9 

34  • 8 

34.7 

.0637 

24 

• . 

34.9 

34 . 8 

34.7 

. 0408 

? 4 

• • 

34.9 

34.8 

34.7 

.0537 

23 

• . 

34,9 

34.8 

34,7 

• 0626 

18 

• • 

34.9 

34.8 

34.7 

.0503 

18 

• i 

34,9 

34.8 

34.7 

.047  1 

1 7 

• • 

34.8 

34.8 

34,7 

.0470 

17 

• • 

34,8 

34.8 

34.7 

.0507 

15 

• • 

34.8 

34.7 

34.7 

.0516 

1 4 

* • 

34,8 

34.7 

34.7 

• 0363 

14 

• • 

34,8 

34.7 

34.7 

• 0363 

1 1 

• • 

34.7 

34.7 

34.7 

• onoo 

4 

• • 

34.7 

34.7 

34,7 

.0000 

VLLOC1TY  < M / S E C 1 


NUM 

MAX 

MEAN 

min 

ST  OEV 

NUM 

26 

• * 

1542.9 

1534.8 

1532. 1 

2.3817 

26 

26 

• * 

1543.0 

1534.0 

1532.3 

2.4198 

26 

26 

• • 

1543.2 

1534 . 7 

1531,1 

2.5899 

26 

26 

• * 

1543.0 

1534.4 

1528,6 

2.6793 

26 

26 

• • 

1536. 5 

1531 .4 

1520.4 

4.4366 

26 

26 

• • 

1536,2 

1522.8 

1507.6 

7.9697 

26 

26 

• • 

1533.7 

1517.3 

1505,0 

7.5457 

26 

26 

• * 

1529,7 

1513.1 

1503.6 

6 .6028 

26 

26 

« • 

1525,0 

1509.7 

1501,2 

5.4766 

26 

26 

• • 

1516.9 

1504.9 

1499.7 

4.34Q2 

26 

26 

• • 

1512.3 

1502. 1 

1498. 3 

3.8065 

26 

26 

• * 

1509.1 

1 499.8 

1496,0 

3.5508 

26 

26 

• • 

1505.5 

1496.6 

1493,8 

2.9575 

26 

26 

• • 

1500.7 

1494.6 

1491,6 

2.1971 

26 

26 

• • 

1496,8 

1493.1 

1490,3 

1.5738 

26 

25 

• • 

1495.1 

1492.0 

1 409 , 7 

1 . 446  1 

25 

24 

• • 

1 493,  i 

1491.3 

1 488,  1 

1 .2265 

24 

24 

• • 

1492.8 

1490.9 

1 4B8 , 9 

1 . 1 390 

24 

24 

• • 

1492.9 

1490.6 

1 488,  1 

l .4095 

24 

23 

• • 

1493.2 

149Q.6 

1487,3 

1.5179 

23 

1 8 

• • 

1493. | 

1490.8 

1 400 . 6 

1 . 3325 

18 

16 

• . 

1492.4 

l 490.8 

1488.0 

1.1474 

18 

1 7 

• • 

1492.2 

149Q.B 

1489.3 

1*0351 

17 

17 

• • 

1491.9 

1490.8 

1489,2 

.9027 

17 

1 5 

• * 

1492.3 

1491.6 

1491 ,0 

. 3994 

15 

1 4 

• • 

1494,2 

1493.0 

1493,3 

••2464 

14 

14 

• • 

1500.6 

1500. 1 

1499,7 

.2626 

14 

1 1 

• * 

1507.8 

1507.5 

1507,3 

.1555 

1 1 

4 

« « 

1523.5 

1523 . 4 

1523,2 

• 1258 

4 
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1100 
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temperature  (C) 

^LPTh 


PAX 

*C  AN 

MS 

ST  DC  V 

0 

• * 

2 6 • b 

25.7 

29 . 9 

. 7367 

10 

• * 

26. b 

25.7 

29 . 9 

. 73  79 

20 

• « 

76  . H 

75.7 

29 . 9 

. 7 398 

30 

• • 

76.2 

?5  • 5 

29.2 

.7618 

su 

• • 

26.2 

2^0 

21.8 

1.3991 

7b 

* • 

75,8 

22.2 

19.1 

2.1722 

100 

• • 

23.7 

19. b 

16.8 

2.5303 

1 7b 

• • 

73.1 

1 7 * 6 

15.2 

2.3686 

ISO 

• « 

71.3 

16.0 

19.0 

2 • 1933 

200 

• • 

15.6 

13.9 

12. b 

• 9080 

2 bO 

• • 

19,1 

12.7 

11.5 

. 9079 

300 

• • 

13.0 

1 1 *6 

10.9 

.7008 

900 

• • 

10.8 

10.1 

9 . 9 

. 9920 

SOD 

% • 

10.6 

9.2 

8 • 8 

.5789 

600 

• • 

9.0 

8.3 

7.8 

. 37  75 

7UC 

« • 

7.8 

7.5 

7.0 

. 2522 

800 

• • 

7.2 

6.9 

6 • 2 

- 3536 

?oo 

• • 

6.8 

6.9 

b • 6 

. 3922 

1000 

• # 

6.3 

5.9 

b • 3 

• 3005 

1 100 

• • 

5.7 

5.5 

b • 3 

. 1596 

1 200 

• • 

5.2 

5.0 

9 . 8 

. 1 988 

l 300 

• • 

H.7 

9.5 

9 . 9 

. 106  1 

1 HOC 

• • 

9 . 3 

9.  1 

3.9 

• 1 302 

1 bOO 

« • 

3.9 

3,8 

3.5 

. 1195 

1 7 50 

• • 

3.1 

3.0 

2.8 

. 1 309 

2000 

• • 

2.7 

2.5 

2.9 

.0916 

2500 

• • 

2.1 

2.0 

2.0 

• 0535 

3000 

• • 

1.8 

1 • 8 

1 . 7 

• 0908 

9oou 

• • 

1.3 

1 .3 

1 .2 

• 0707 

SALINITY  ( PP  T I 


VJh 

PAX 

lit  AN 

M 1 N 

5 T DEV 

9 

« • 

35.3 

35.2 

35.  1 

• 0866 

9 

• • 

35.3 

35.2 

35.0 

. 1093 

9 

• • 

35.3 

35.2 

35.1 

• 0726 

9 

• • 

55.3 

35.3 

35.2 

• 1)500 

9 

• « 

35.3 

3 5 • 3 

35.2 

• 0500 

9 

• • 

35.3 

35.3 

35  • 2 

.0527 

9 

• • 

35.3 

35.2 

35.  1 

• 06U  1 

9 

• • 

35.3 

3 5 • 7 

35.1 

• 0601 

9 

• • 

35.3 

35.7 

35.  1 

• 0667 

9 

t • 

35.2 

35.  I 

35.  1 

• 0500 

9 

• • 

35.2 

35.  1 

35.0 

• 0601 

V 

• • 

35.2 

35.0 

35.0 

• 07  26 

9 

• • 

35.0 

39  • 9 

39,6 

• 0500 

V 

• • 

35.0 

39.8 

39.7 

.0833 

9 

• • 

39.9 

3 9 • 8 

39,7 

.0601 

9 

• • 

39,8 

39  • 8 

39.7 

.0527 

9 

• • 

39.8 

39  • 8 

39 , 7 

• 0500 

9 

• • 

39,9 

39 . 8 

39,7 

• 0601 

9 

• • 

39.9 

39.8 

39.7 

• C60  1 

6 

• • 

39,8 

39.8 

39,8 

• oooo 

8 

• • 

39.8 

39.8 

39.7 

• 0963 

8 

• « 

39.6 

39.8 

39.7 

.0963 

8 

• • 

39.8 

39.8 

39.7 

• 0518 

a 

• • 

39.8 

39.7 

39.7 

.0535 

8 

• • 

39,8 

39.7 

39.7 

.0963 

8 

• • 

39,8 

39.7 

39.7 

• 0359 

7 

• • 

39.7 

39.7 

39.7 

• 0000 

6 

• • 

39.7 

39.7 

39.7 

• cooo 

2 

• • 

39.7 

39.7 

39.7 

.0000 

VELOCITY  (M/SEC) 


NUM 

MAX 

MEAN 

MlN 

ST  DEV 

9 

• • 

1538. s 

1536.8 

1533.7 

1 .6897 

9 

• • 

1538.5 

1536.9 

1533.9 

1 ,6366 

9 

• • 

1538.9 

1537.0 

1539.0 

1 ,6853 

9 

• • 

(538,5 

1 536  . ? 

1533.8 

W.  7706 

9 

• • 

1538.8 

1539.3 

1528.0 

3 • 26  6 H 

9 

• • 

(530.2 

1529.3 

1521.0 

5 • S*M  9 

9 

• • 

1533.5 

1522.9 

1519,6 

6.8999 

9 

• • 

1532,5 

1517.5 

1510.3 

6,6669 

9 

• • 

1528,2 

1513.2 

1506,8 

6,9333 

9 

• • 

15(2.9 

1507.9 

1502.8 

3.23J9 

9 

• • 

1508.8 

1509. 1 

1501.0 

2.8009 

9 

• • 

1505,9 

I50l.| 

1998,9 

2.9837 

9 

• • 

1 999,9 

1997.1 

1999,6 

1 • 6S  2 3 

9 

• • 

1500,6 

1995.9 

1993,7 

2. 1955 

9 

• • 

1 996 • 9 

1993.5 

1991.7 

1 .5263 

9 

• • 

1993.6 

1992.3 

1990.0 

1 • 1069 

9 

• • 

1992,8 

199|.6 

1988,6 

1.955b 

9 

• • 

1992,8 

1991.2 

1987.9 

1 .5786 

9 

• • 

1992.5 

1990.7 

1988.3 

1,2199 

8 

• • 

1991,9 

1990.7 

1989,9 

.6999 

8 

• • 

19  91  ,5 

1990.5 

1989.8 

• 617b 

8 

• • 

1991,2 

1990.3 

1989.6 

.5392 

6 

• • 

1991,0 

1990.3 

1989.3 

.5303 

8 

• • 

1991,0 

1990.9 

1989,2 

• 5598 

8 

• • 

1991,8 

1991.3 

1990.7 

. 9390 

8 

• • 

1999, 1 

1993.6 

1993.1 

• 3780 

7 

• • 

1500,3 

1500.0 

1999.7 

. 1976 

6 

• • 

1507,7 

1507.5 

1507.3 

. 1761 

2 

• • 

1523,0 

1522.7 

1522.9 

. 9293 

NUM 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

8 

8 

7 

6 

2 
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600 
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800 
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1100 
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1300 

1490.7 

1400 
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1500 

1490.7 
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1491.7 

2000 
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2500 
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3000 
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4000 
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SOUND  SPEED  (M/SEC) 
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ntf'Tn 

m 


1 n 
2n 
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TEHI’LRaTUK  l cC)  SAl-llill*  IPMT) 


MAX 

Mft  AN 

t*  | N 

ST  DF.V 

MAX 

O A*J 

Ml*. 

ST  ULV 

?9  . 2 

2ft  • 7 

2^.  C 

0269 

1 1 

• • 

350 

35-2 

3ft  • H 

• i ft  7 3 

?»  .9 

2 B • A 

2T.  • (, 

.?*Z  3 

1 1 

• • 

3 5*3 

35.7 

3ft.  '• 

• ,673 

?ft  • ft 

2fl  • M 

77.2 

. H A 9 2 

1 1 

• • 

35.3 

35.2 

3ft.  1 

• 1 6*2 

7 ft  • A 

7 P • C 

2 A • 6 

. A H 2 V 

1 1 

• • 

35  • H 

350 

3ft  • i' 

• !'  72 

2 P • M 

2 A • A 

230 

1 .7356 

1 1 

• • 

35. 4I 

35.3 

3ft.  i 

• r:  f o i 

2S.H 

7 3 • A 

1 9.  C 

7. 1 355 

1 1 

• • 

35  • ft 

35. 3 

3ft.  2 

• *%  7 S l 

70  •? 

21  • 1 

17.1 

2. 1 7ft  I 

1 1 

• • 

35. H 

35.3 

3ft.  2 

. n 6 8 7 

7 1 • 8 

I 8 • A 

16.1 

1.8886 

1 1 

• • 

350 

35.? 

3ft.  2 

. n 0 5 

1 9.C 

17.3 

| S . 6 

.9523 

1 1 

• • 

35.3 

35.2 

3c  .2 

• r ft  05 

1 A • S 

IS. 7 

1 8 • 6 

. A 7 | M 

1 1 

• • 

35-2 

35.2 

3ft.  1 

• 1-302 

IH.7 

1 3*7 

1 3 O 

.5510 

1 1 

* • 

35.2 

35.1 

3ft.  1 

• r^Ob 

1 2.  A 

1 ?•  1 

1 1 *H 

.3*09 

1 1 

* • 

3S.  1 

35.  P 

3ft. 

Ti*  05 

i r*9 

1 T *5 

1 c • u 

.2963 

1 1 

• • 

35.0 

3ft. 9 

3ft.  9 

• r *i  A 7 

9.8 

9*3 

6 • a 

.20:9 

i 1 

• • 

3ft  • 9 

3ft. 9 

3ft  • a 

• nftOS 

H • 9 

8.5 

0.1 

. 2HH2 

1 1 

• • 

3ft.  9 

3ft. 9 

3ft.- 

. r *i  0 5 

ft  • 2 

7*9 

7 • S 

.2359 

ir 

• * 

3ft  • 9 

3ft.  9 

3 ft  • A 

• r ft  2 2 

7.6 

7*3 

6*8 

• 7 7 S V 

1 5 

• » 

3ft  . 9 

3ft.  9 

3 ft  • f 

..  ft83 

7*2 

6 * ft 

A. 2 

•3098 

» 0 

• • 

3ft. 9 

3ft. 9 

3ft  * * 

• j*»  B 3 

A • ft 

AO 

S • 7 

.302  1 

9 

• * 

3ft  • 9 

3ft . 9 

3 ft  • »> 

• nSQo 

A* 2 

s*ft 

SO 

• 3 3 | 2 

6 

• • 

3ft  • 9 

3ft  . n 

3 ft  • o 

• Ci  5 8 B 

S • 2 

5*C 

9.8 

.I’lS 

ft 

• • 

3**. 9 

3ft.  a 

3ft  • « 

• r.500 

ft  . 7 

ft  • 6 

H • H 

. 1 8 , ft 

ft 

• • 

3ft  • b 

3ft.  P 

3*1  • *» 

• n ~ C 0 

H • 3 

8 • 7 

H • 0 

. 1 25  b 

ft 

• • 

3ft  • f» 

3ft . A 

3ft.  ; 

•r,  00 

ft-C 

3-9 

3.7 

.1055 

ft 

• • 

3ft  • 8 

3ft.  ft 

3ft  • > 

• ; oo 

30 

T • 1 

2*9 

• 2C  62 

ft 

• m 

3ft  • P 

3ft.  ft 

3 **  • r 

00 

2*7 

7*5 

7*  H 

. |S28 

3 

m • 

3 ft  • £ 

3 ft  • ft 

3*.  • 6 

• or  oo 

? • C 

70 

1-9 

.07-7 

2 

• • 

3ft  • A 

3 ft.  7 

3 ft  • 7 

•0707 

1 O 

1*7 

1 *7 

.-7c7 

2 

• • 

3ft  . 0 

3ft. 7 

3u.  7 

. ti  7 u 7 

NUh 


1 

* 

9 

A 

ft 

ft 

ft 

ft 

ft 

3 

2 

2 


VELOCITY  CM/SEc) 


HA* 

HE  A N 

M IN 

ST  DF  V 

MUM 

iSftft.  a 

15830 

I 58  1 *9 

. njftft 

1 1 

1588.  i 

I S 8 3 • ft 

1582-0 

. 7395 

1 1 

1 5ft  ft  • q 

1583. | 

1580*5 

1 *0  000 

1 1 

1 5 ft  3 • 7 

1582 • ft 

1 5 39  • 3 

1 * 7A AS 

1 1 

1 5 ft  3 . A 

1 5 ft  0 • | 

1 5 3 2 • 3 

3.99,i 

1 1 

1 538. 3 

1532. R 

1523* 1 

S • 8 1 ft  3 

1 1 

1 535.n 

I52A.9 

1 5 1 S • 7 

5.91  M 

1 1 

15200 

1520.6 

1 5 1 3 • 2 

ft  • l 8 3 5 

1 1 

1 572.2 

1517.2 

1511.9 

2*8020 

1 1 

1 5 i 5.5 

1513.7 

l SO9*  A 

2 • QSa A 

1 1 

1 5l 0»  A 

1507.5 

1S0S.7 

1 • 82 1 ft 

1 1 

lbnH.  A 

1 5C2*  A 

|S0C.5 

1 . 1 Sftft 

1 1 

15000 

1 **98#  7 

1 ft  9 A • 7 

1*0388 

1 1 

1897.7 

1 ft  95 • 9 

1893*9 

1 *0053 

1 1 

1 896.  rj 

1 ft  9 ft  • ft 

1892.0 

. 92ftft 

1 1 

1 89ft . 9 

1 ft  ? 3 • 8 

|892*2 

.9371 

10 

1 898. ft 

1 893 • ft 

1891*2 

1 • 1085 

10 

1 89ft . ft 

1 893.  | 

1 890 • A 

1 * 29  a 7 

10 

1898.6 

1 892 • A 

1 0900 

1 • 8 7 a 3 

9 

1 093*9 

1 892.  1 

1090* 1 

1 0 852 

6 

189J.6 

1890.9 

1009.9 

.7053 

8 

1891.1 

1890.7 

| 8ft9. 8 

*0131 

8 

1891  .Q 

1890*6 

1 ft  S 9 • 9 

*8030 

8 

18910 

1890.9 

1 890*  2 

• 023A 

ft 

1 892*7 

1891 .9 

1891.1 

• 8821 

8 

1 098  . ft 

1 ft  9 3 • 7 

1893.1 

• 6058 

3 

1 5o0 • 0 

1 899#  g 

1 899.6 

• 2 B 7 B 

2 

lSrj7.ft 

1 SU7 . 7 

1S07. 1 

.2121 

2 

PROVINCE  11  DEC -FEB 
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(M) 
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0 

1543.8 

10 

1544.1 

20 

1543.8 

30 

1543.4 

50 

1541.6 

75 

1536.0 

100 

1528.2 

125 

1522.1 
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1518.1 

200 

1513.7 

250 

1507.1 

300 

1502.2 

400 

1498.3 

500 

1495.6 

600 

1493.9 

700 

1493.2 

800 

1492.9 

900 

1492.7 

1000 

1492.5 

1100 

1492.2 

1200 

1491.6 

1300 

1491.1 

1400 

1490.7 

1500 

1490.5 

1750 

1491.1 

2000 

1493.5 

2500 

1499.7 

3000 

1507.4 

4000 

1523.8 

5000 

1540.8 

6000 

1560.0 

-500 


-1000 


-1500 


-2000 


•2500 


-3000 


-3500 


-4000 


4500  - 


-4500 
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-5000 
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1480  1490  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1550 


-5500 


1560 


A-83 


A-84 


PROVINCE  11  MAR 


TEMPERATURE  |C> 

OEpTH 


Ml 

MAX 

mean 

MJN 

ST  OEV 

o 

• • 

30  • 5 

28  • 9 

26-2 

.8424 

1 n 

• • 

30*2 

28*0 

26*2 

.8488 

2n 

m • 

^ 9 • 9 

28  • 6 

26.  i 

.9776 

3 n 

• • 

7 9.6 

2 8 • 1 

24.9 

I .3813 

*6 

• • 

79.2 

25.7 

| 9.6 

2.7320 

• • 

7 0 • 5 

2 | • 8 

160 

3.4782 

10o 

• • 

?3«S 

19  0 

1 4 .5 

2.3S74 

1 25 

• • 

1 9 • 6 

16.0 

130 

1.5528 

l 5n 

• • 

1 7 • 0 

14.6 

120 

1 .0055 

20q 

• • 

1 4 • 6 

17*8 

11*7 

.7021 

2Sn 

• • 

1 2«B 

11.7 

11*0 

.4773 

30o 

• • 

11*7 

in*  9 

10-3 

.4  146 

HOo 

• • 

1 0*  7 

9.9 

9.J 

.3317 

50n 

• • 

9 . v 

9.0 

8.5. 

.2^15 

60n 

• • 

9.2 

ft. 3 

7.8 

. 3 0 3 3 

7 0n 

• • 

8 . 7 

7 • 6 

7.2 

.2^53 

0On 

• • 

80 

7 • 1 

5.9 

.4  373 

9oo 

• • 

7 • 9 

6*6 

5-4 

.4508 

1 OOn 

• • 

7 • 3 

6«  1 

5*  1 

.4246 

I 100 

• • 

6.2 

S • 6 

4.8 

.2741 

1 20n 

« • 

SO 

5«  1 

4.8 

. 1 826 

t 3on 

• • 

5*1 

4.7 

40 

. 1 *0C 

1 40n 

• • 

4 * 6 

4*4 

3.9 

.1929 

l Son 

• • 

4 • 3 

4*0 

3.6 

. »749 

1 75n 

• • 

3*4 

3*2 

2*8 

.174? 

200n 

• • 

2*8 

2*6 

2.  1 

. 2044 

2Sqo 

• • 

2.  1 

7*0 

2.0 

• 0 5 1 6 

3000 

• • 

1 

1 * 8 

1*7 

• fl5  1 6 

MOOo 

• • 

1 • 7 

1 . 6 

1.5 

.1414 

SALINITY  < PpT  » 


NtlH 

M A* 

mean 

M IN 

ST  dEV 

2’ 

• • 

350 

34.6 

34«0 

• 3736 

2’ 

• • 

350 

34.7 

3m  • f) 

0720 

• • 

350 

34.7 

3 M • vj 

• 3846 

?’ 

• • 

35.4 

34 . 8 

34*0 

• 3660 

2* 

• • 

35.4 

35.  o 

340 

• ?636 

2* 

• • 

35.4 

35.  1 

34*7 

• 1505 

2* 

« • 

350 

35.2 

34  • 9 

• <1 9 4 6 

?9 

• • 

35.2 

35.1 

3u  • 9 

• 0797 

2’ 

• • 

35.2 

35.1 

35  • U 

• 0704 

2’ 

• » 

35.2 

35.  l 

350 

• 0574 

• ♦ 

35. 1 

35.0 

34.9 

• 0409 

2^ 

• • 

35*  1 

35.0 

34.9 

• fi56  l 

29 

• • 

35.0 

34.9 

34.fl 

• 0378 

2 V 

• • 

35.0 

34 . 9 

3 4*8 

• 0574 

28 

• • 

34  • 9 

34. ft 

34*8 

• n497 

77 

• • 

35.0 

34.9 

34.8 

* f)58o 

?7 

• • 

35.0 

34.9 

34.  h 

• 064  1 

27 

• • 

35.0 

34.9 

34.  A 

• OSQO 

?7 

• • 

35.0 

3 4*9 

34.6 

• Q58o 

7 6 

• • 

34 . 9 

34  . ft 

34.8 

• 0452 

1* 

• • 

34 . 9 

34.8 

34.  A 

• 03  7 5 

I’ 

• • 

34  • ft 

34  . ft 

340 

• OCOO 

12 

• • 

34  • 8 

34.  A 

3*4  • H 

•0000 

1 2 

• • 

34  • 8 

34. ft 

3 4*  a 

• nooo 

12 

• • 

34  • 8 

34  . ft 

34  * 8 

•0000 

\ o 

• • 

34 . 8 

34.  ft 

34  • a 

• 0000 

l J 

• • 

34  • 8 

34.7 

34.  7 

• 0316 

10 

• • 

34  • 8 

34.7 

34*7 

• G 3 1 6 

2 

• • 

34.7 

34.7 

34.7 

• OCOO 

VELOCITY  (M/SECI 


NUM 

MAX 

MEAN 

HlN 

ST  DEV 

num 

29 

• • 

1 546* 

4 

1543. 

1 

1537*6 

1 *6259 

2’ 

29 

• • 

1 5r  5 • 

7 

1543. 

0 

1 537 • A 

1 .65 Aft 

29 

29 

• • 

1 5 4 5 • 

4 

1542. 

ft 

| 53 7 • 6 

1 .965ft 

29 

29 

• • 

1 544  • 

9 

1541  . 

9 

1535.3 

2*8748 

29 

29 

• • 

1545. 

0 

1537. 

1 

1522. 2 

6.4013 

29 

29 

• • 

1544. 

0 

1527. 

9 

1 5 1 2 • 3 

8 • 8 1 MQ 

29 

29 

• • 

1533. 

0 

1518. 

2 

1 507 • 6 

6.69*6 

29 

29 

• • 

1523. 

3 

1512. 

7 

1 50^ • 1 

4.7398 

29 

29 

• • 

1 5 i 6. 

3 

1508« 

5 

1501-7 

3.27m8 

29 

29 

• • 

I&09. 

5 

1503. 

6 

1499.7 

2*3784 

29 

29 

• • 

1 5o 4 • 

3 

1500. 

6 

1497.9 

1 .6992 

29 

29 

• • 

1 &nl  • 

3 

1 490. 

6 

1496. | 

1 • 509ft 

29 

29 

• • 

1 499. 

6 

1 496. 

3 

1494. 2 

1 *27*3 

?9 

29 

• • 

1 497. 

0 

1 494. 

7 

1492*8 

1-0971 

29 

2ft 

• • 

1 497. 

1 

1 493. 

6 

1491.9 

1 • 1 4 4 Q 

28 

27 

• • 

1 497. 

1 

1 492. 

ft 

1491*0 

1 • 2075 

27 

27 

• • 

1 497. 

0 

1 492. 

3 

1487.5 

1 «7A32 

27 

27 

• • 

1496. 

9 

1 492. 

0 

1487.3 

1.8439 

27 

27 

• • 

1 496. 

7 

1491. 

7 

1487.5 

1 . 7 6 1 9 

27 

26 

• • 

1 494. 

0 

1491. 

2 

1488.3 

1 • 1 320 

26 

19 

• • 

P92. 

7 

1491. 

0 

1 489.7 

. 7572 

1 9 

1 9 

• • 

1 H92« 

6 

1491  . 

0 

1489.5 

.7608 

1 9 

1? 

• • 

1492- 

2 

1491. 

3 

1489.5 

.78*49 

12 

1 2 

• • 

1**92« 

7 

1491. 

4 

1 489.7 

. 7793 

12 

12 

• • 

1 893  • 

2 

1 492. 

2 

l 49o • 5 

• 7596 

12 

10 

• • 

1494. 

9 

1494. 

0 

1491.8 

.8537 

ID 

10 

• • 

1 ^00  • 

3 

1500- 

0 

1499.7 

• 1897 

10 

10 

• • 

1507. 

6 

1507. 

4 

1 5q7 • 3 

• 1 1 35 

10 

2 

• • 

1524. 

4 

1528. 

1 

1523.9 

• 3536 

2 

PROVINCE  11  MAR  — MAY 
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1500.7 
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1498.4 
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1496.2 

500 

1494.9 

600 
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700 

1492.1 

800 

1492.0 

900 

1492.3 

1000 

1492.2 

1100 

1491.7 

1200 

1491.4 

1300 

1491.1 

1400 

1490.9 

1500 

1491.1 

1750 

1492.6 

2000 

1494.6 
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1500.0 

3000 

1507.4 

4000 

15233 
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1540.8 
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1560.0 
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■1000 


-1500 
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PROVINCE  11  JUN  -SEP 


TEMPERATURE  ( C 1 

DE^Th 


CM) 

MAX 

MEAN 

M 1 N 

ST  DEV 

n 

• • 

70 . a 

28*0 

26. S 

-6676 

19 

• • 

78.  B 

?7.8 

25*9 

.863  j 

2n 

• • 

78*8 

27.6 

29.6 

1 . 1926 

3n 

• • 

70.8 

27.  1 

23.9 

1 .7252 

*0 

• • 

7 8 • S 

2A«U 

1 « • q 

3.  1990 

7a 

• • 

77.9 

2n*  9 

IS. 3 

3.6102 

1 On 

• • 

7 5 • 7 

18.1 

1 9 • 0 

2.9875 

1 2 A 

• • 

1 9 • 0 

IS*9 

1 3*q 

1 .62q2 

iSn 

• • 

! 6 • I 

1 H • S 

1 2.  B 

1.0313 

20n 

• • 

1 9 . 9 

1 ?•« 

1 1*5 

.7830 

2Sn 

• • 

13*3 

1 1 .0 

11*0 

• S 9 1 1 

3on 

• • 

1 2*0 

n *2 

10*5 

.q767 

nor, 

• • 

1 o«  e 

10*0 

9 . q 

.3988 

5on 

• • 

10*  1 

9.  1 

8.5 

. q 1 *\  s 

60n 

• • 

8.9 

A . 3 

7*8 

• 2 8 6 7 

Too 

• • 

P-  1 

7.7 

6*8 

.3018 

bop 

• • 

7.5 

7*  1 

S • 8 

.9070 

90n 

• • 

7.3 

6 • 6 

S.8 

.35  20 

1 OOP 

• • 

6.7 

6 - 1 

s.s 

.3002 

1 1 On 

• • 

6 . I 

A . 6 

S.2 

.2821 

1200 

• • 

s-s 

A.  2 

H • 9 

.2050 

1 30n 

• • 

S • f» 

9.7 

9*9 

. 2300 

1 9 On 

• • 

9.7 

q • 3 

q*o 

.227  1 

1 5on 

• • 

9 .A 

q .0 

3*6 

.2829 

1 7 Sp 

• • 

3«S 

3 • 1 

2*9 

. 2068 

2P0n 

• • 

2«8 

2*7 

2 • S 

.1138 

7^0n 

• • 

2 • C 

2*0 

1 • 8 

.0787 

3C»0Q 

• • 

1-7 

1*7 

1*7 

• ooco 

HPCn 

• • 

1 *5 

1*5 

1 .s 

.OCPO 

SALINITY  tPPT) 


NtJM 

hA* 

mean 

M 1 N 

ST  OE  V 

1 7 

• • 

35*9 

35*i 

3q  • 6 

• 2359 

1 7 

• • 

3S.9 

35.1 

3 q * 6 

• ??29 

1 7 

• • 

3S.9 

35.1 

3q  * 6 

* 7157 

1 7 

• • 

3S.3 

35.  , 

3q . 6 

• 7058 

1 7 

• • 

35.3 

35.1 

3q  • 7 

• 1562 

1 7 

• • 

35*3 

35.  1 

39.9 

* 1 320 

1 7 

• • 

35.3 

35.1 

39*9 

• | 1 69 

1 7 

• • 

3S.3 

35.1 

3*;.  0 

• P9  3 1 

1 7 

• • 

35*2 

35.  l 

3 a • 0 

• p707 

1 7 

• • 

3S.2 

35.  1 

3a* G 

• 3606 

1 7 

• • 

35  • 1 

35. 0 

3 A • '! 

• p 9 9 3 

1 7 

• • 

35. 1 

35.0 

39*9 

. nS 6 2 

1 7 

• • 

35.0 

39.9 

3q«  a 

• nsoo 

1 7 

• • 

39.9 

39.9 

3a*  8 

•0519 

1 7 

• • 

39 . 9 

39.8 

3q  • 8 

• 0 9 9 3 

) 7 

• • 

39.9 

39. 8 

39  • 0 

• 0507 

1 7 

• • 

39.9 

39.9 

3q.  H 

*0519 

1 7 

• • 

39.9 

39.8 

39*8 

•0519 

1 7 

• • 

35*0 

39.9 

3q  . 8 

• 0629 

1 8 

• • 

39 . 9 

39 . 8 

3 q • 8 

• 0500 

10 

• • 

39.9 

3 9.8 

3 q • 8 

• p922 

10 

• • 

39  • 9 

39.8 

3q  • b 

• 0316 

10 

• • 

39.8 

39.0 

3 q . 3 

• nooo 

10 

• • 

39 . 8 

39.8 

39  • 0 

•GCQO 

9 

• • 

39  • 8 

39.8 

39*8 

• n w 0 0 

7 

• • 

39 . 8 

39.8 

39.7 

• 0378 

7 

• • 

39.8 

39.7 

39.7 

.0378 

q 

• • 

39.7 

39.7 

39  • 7 

•0000 

1 

• • 

39.7 

39.7 

39  • 7 

• oaoo 

VELOCITY  (M/SEc> 


NUM 

MAX 

MEAN 

min 

ST  DEV 

num 

1 7 

• * 

1 5 q 3 • ? 

1591*6 

1 53® • 3 

1 *5759 

1 7 

17 

• • 

lSq3» A 

1591 .q 

1 536 • 6 

2*0597 

1 7 

17 

• • 

1 5 q 9 • 0 

1541*1 

1533.8 

2 • 8096 

17 

17 

• • 

1 5 q 9 • 1 

1540.3 

1 5 3 1 • 0 

9 • 0 2 q 6 

1 7 

17 

• • 

1 593*  q 

1535.3 

1 5 1 8 • 7 

7 • 6958 

1 7 

17 

• • 

1 5q2«  6 

1525.5 

1 SO9 • 7 

9 • 9 3o  l 

1 7 

1 7 

• • 

1538.3 

1 5 J 8 . 2 

1 506 • 0 

8.3283 

1 7 

1 7 

9 9 

1*21 .6 

1 5 1 2 . q 

1 So  9 • 3 

5*  06o9 

1 7 

1 7 

9 9 

1 5 1 3 • 6 

1 So® • 5 

1502.7 

3 • 3 9 95 

17 

17 

9 9 

iSn9« 1 

1 50 3 • 6 

1999. 1 

2*7292 

17 

1 7 

9 9 

1 5p6 . 0 

1501*0 

1998.0 

2*0568 

17 

17 

9 9 

1 5n2»  6 

1499.5 

1 997.2 

1 .7296 

1 7 

1 7 

9 9 

1 5po • 0 

1 496 . fl 

1999.5 

1 .5183 

17 

17 

9 9 

1998.7 

l 995. 1 

1 992*7 

1 .5992 

1 7 

17 

9 9 

1996.0 

1993.9 

1991.9 

1 • 0 6 q 8 

1 7 

17 

9 9 

1 999.8 

1993. 1 

1 989. q 

1 • 2530 

17 

17 

9 9 

1999.0 

1992.5 

1987. 1 

1 *6837 

17 

17 

9 9 

1 999.8 

1 992.3 

1 988.0 

l .92Qq 

1 7 

17 

9 9 

1999.3 

1991.9 

1 989*  6 

1 • 1779 

17 

1 6 

9 9 

1993.3 

1991.6 

1990*0 

. 96oo 

16 

10 

9 9 

1 9 9 2 • A 

1991.3 

1 990*2 

• 8090 

10 

IP 

9 9 

1 9 92  • 2 

199l.| 

1989.9 

.9370 

1 0 

IO 

9 9 

1993.0 

1991.2 

1 989.6 

1*0236 

10 

IP 

9 9 

1993-9 

1 99l  *4 

1989.7 

."l6 

10 

9 

9 9 

1993-9 

1992. 1 

1991.1 

.8016 

9 

7 

9 9 

1999.7 

1 999.2 

1993.9 

• 96qs 

7 

7 

9 9 

l5no*  0 

1 99?  . 7 

1 999.  1 

.3251 

7 

9 

9 9 

1 5 0 7 • 3 

1 5q7 . 3 

1507.3 

.0000 

9 

1 

9 9 

1523.6 

1523.6 

1523.6 

• 0000 

1 

PROVINCE  11  JUN  -SEP 


1480  1490 
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500  - 


1000  - 


1500  - 


2000  - 


2500  - 
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t- 

y 3000 


3500 
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DEPTH 

VELOCITY 
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(M/SEC) 

0 

1542.8 

10 

1543.0 

20 

1543.1 

30 

1543.2 

50 

1532.7 

75 

1527.3 

100 

1519.9 

125 

1512.7 

150 

1508.5 

200 

1503.2 

250 

1501.4 

300 

1499.7 

400 

1496.3 

500 

1494.2 

600 

1494.3 

700 

1493.8 

800 

1493.1 

900 

1491.8 

1000 

1492.3 

1100 

1492.0 

1200 

1492.2 

1300 

1492.2 

1400 

1491.7 

1500 

1491.4 

1750 

1492.2 

2000 

1494.4 

2500 

1499.9 

3000 

1507.3 

4000 

1523.8 

5000 

1540.8 

6000 

1560.0 

-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-4000 


4500  - 


-4500 


5000  - 


-5000 


5500  

1480  1490  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1540 


1550 


-5500 


1560 


A-87 


A-88 


PROVINCE  11  OCT - NOV 


temperature  |C> 

DEPTH 


( M ) 

MAX 

MEAN 

M I N 

ST  DEV 

0 

• • 

?9  • 4 

28*3 

26*5 

.6199 

In 

• • 

*8 . 8 

2 8-  1 

26*5 

• 5 7 | 8 

2n 

• • 

?fl  - 8 

27.9 

26.5 

. 59r?7 

3n 

• • 

?A  . 7 

27.  4 

26.0 

.8601 

Sn 

• • 

?8  • 3 

25  • 1 

I 9 • 6 

2 • 3 9 j 9 

7k 

• • 

?6  *0 

21  .2 

1 6.  | 

2.7965 

I 00 

• • 

2 2*5 

l B • 4 

13*8 

2.5M05 

125 

• • 

19.7 

1 6 • 4 

13.1 

?.rcc7 

ISn 

• • 

1 7 • A 

1 5 • C 

12.5 

1 .5207 

20o 

• • 

| *4  • 9 

13*  1 

1 1 • 6 

.8869 

25  n 

• • 

\ 3 -G 

1 ?*G 

11*1 

. 5 702 

309 

• • 

1 2*G 

11*2 

1 C*  6 

. 4 1 35 

MOn 

• • 

10-7 

1 n*  0 

9.5 

. 26BC 

5on 

• • 

9.7 

9.  | 

8.7 

. 2373 

6Cn 

• • 

6 • 6 

8*  3 

8 • 0 

.1706 

7 On 

• • 

7 • 9 

7*6 

7.3 

. 1 7*46 

POO 

• • 

7.3 

7.0 

6*6 

.2120 

’On 

• • 

6*8 

6-4 

5.6 

. 2563 

1 000 

• • 

6*2 

5 • 8 

5-4 

. 2293 

1 1 On 

• • 

5.7 

5.4 

5.  1 

• 1 631 

1 70n 

• • 

5*3 

5-0 

4.7 

. 1 642 

l 3 00 

• • 

5*0 

4.6 

*4.3 

. 1 98  1 

l**On 

• • 

4 • A 

4.2 

3.9 

.2167 

i Son 

• • 

4*3 

3-8 

3-5 

.2396 

|75n 

• • 

3*3 

3*  1 

2*9 

. 1521 

200n 

• • 

2*7 

7*6 

2*5 

• 0 7 2 4 

?5on 

• • 

2-  I 

7-0 

1 • 9 

• c ^ 75 

30on 

• • 

1 -8 

1-7 

1.7 

• C.^69 

400n 

• • 

I .5 

i *5 

1.5 

• C C C D 

SAUNlTy  <PpT) 


NUM 

MAX 

MEAN 

MIN 

ST  UEV 

1 6 

• • 

35*3 

34 . 8 

34*1 

•3304 

(6 

• • 

35.3 

34. 8 

34*4 

• ?955 

1 6 

• • 

35.3 

34 . 9 

34*5 

. 7869 

1 6 

• • 

35.4 

35.0 

34*6 

• 2568 

1 6 

• • 

35.3 

35.1 

34*6 

• l 778 

1 6 

• • 

35.3 

35.2 

35*1 

• n750 

) 6 

• * 

35.3 

35.2 

35.0 

• 0806 

1 6 

• • 

35.2 

35.  | 

34.9 

• 08  1 6 

16 

• • 

35.2 

35.  1 

35  *U 

• 0500 

1 6 

• • 

35*  1 

35.  | 

34.9 

• r 6 1 9 

1 6 

• • 

35.  1 

35.0 

34.9 

• r>443 

l6 

• • 

35.0 

35*0 

34.9 

• n 447 

) 6 

• • 

34 . 9 

34.9 

34.9 

• 0000 

76 

• • 

34.9 

34.9 

34.fi 

• 0512 

16 

• * 

34 . 9 

34.8 

34.8 

• 0447 

1 6 

• • 

34.9 

34  • 8 

34.fi 

• 0479 

1 5 

• • 

34.9 

34.8 

34.8 

• 0458 

1 5 

• . 

34*9 

34.fi 

34.fi 

• 0352 

1 5 

• • 

34.9 

34.fi 

34.6 

• 0352 

1 5 

• • 

34  • 9 

34.fi 

34.  a 

• 04  14 

| 5 

• • 

34.9 

34.8 

34.6 

• 3 4 1 4 

1 5 

• • 

34  • 9 

34.8 

3 4.7 

• .3  4 5 ft 

l 5 

• • 

34  • 9 

34 . 8 

34*7 

•0378 

t 5 

• • 

34  • 8 

34  • 8 

34*7 

• 0258 

1 5 

• • 

34.8 

34.fi 

34  • 7 

• 0258 

1 5 

• • 

34  • 8 

34 . 8 

34.7 

• q458 

I 4 

• • 

34.7 

34.7 

34.7 

• 0000 

l 4 

• • 

34.7 

34.7 

34.7 

• DfjOQ 

2 

• • 

34.7 

34.7 

34.7 

•0000 

VELOCITY  (M/SEc) 


NUM 

MAX 

MEAN 

MlN 

$T  dev 

num 

16 

• • 

1544.; 

1542*0 

1538.6 

1*2194 

16 

16 

• • 

1543*0 

1541.7 

1538.7 

1 • 1 423 

16 

16 

• • 

1543. 1 

1541*6 

1538.9 

l *2059 

16 

16 

• • 

1543.1 

1540.7 

1537.6 

1 *8046 

16 

16 

• • 

1542.8 

1536.0 

1522.0 

5.7566 

16 

1 6 

• • 

1538.6 

1526.6 

1512.3 

7.4596 

16 

1 6 

• • 

1530*6 

1519.3 

1505.  1 

7.39m 

16 

l 6 

• • 

1 523*5 

1513.9 

1503.1 

6. 1366 

1 6 

1 6 

• • 

l 5| 8*o 

1509*9 

1501 *6 

4*8389 

16 

16 

• • 

1 5 j o*  5 

1504.7 

1 499.3 

2*9958 

16 

1 6 

• • 

I5n5. 1 

1501 *7 

1 498.6 

1 • 9550 

16 

1 6 

• • 

1 5n2 • 3 

1499.5 

1 497.3 

1*4646 

16 

1 6 

• • 

1 499.5 

1496.9 

1494.9 

1 .0227 

16 

1 6 

• • 

1497.2 

1 495.  | 

| 493.6 

• 867  1 

16 

1 6 

• • 

1 494.8 

1493.7 

l 492.7 

• 6152 

16 

1 6 

• • 

1493.9 

1492.8 

1491.5 

• 6940 

16 

15 

• • 

1493.J 

1492.0 

I 490*5 

• 8137 

l 5 

15 

• • 

1492.7 

1491.3 

1 488  • 8 

1*0452 

15 

15 

• • 

1492.4 

1490*7 

1 488  • 9 

• 9lft7 

15 

15 

• • 

l49l.fi 

1 490.5 

1 4 ft  9 • 4 

. 7047 

15 

15 

• • 

1492*0 

1490.5 

| 489.5 

• 6 9f)  2 

15 

15 

• • 

1492.3 

1490.5 

1489.5 

• 8 3 | 4 

l 5 

15 

• • 

1492.5 

1490.5 

1 489. 4 

• 947ft 

15 

15 

• • 

1492-6 

1490-7 

1489.3 

.9907 

1 5 

15 

• • 

1 492*9 

1491.7 

| 490*  8 

• 6455 

15 

15 

• • 

1494.6 

1493.7 

1493.3 

• 3980 

15 

1 4 

• • 

1 5oO • 3 

1499.fi 

1 499.5 

• 2 3 1 1 

14 

14 

• • 

1 5q7  • 6 

1507.3 

l 507 • 1 

• 1657 

1 4 

2 

• • 

1 523 • 8 

1523.7 

1523.6 

• 1 4 | 4 

2 

PROVINCE  11  OCT -NOV 


1480  1430 

0 -fr— — i- 


1500 


1S10 

. I . 


1520 

I 


1530 


1510 


1550 


S00- 


1000  - 


1500- 


2000- 


2500- 


3500- 


1000  : 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1542.6 

10 

1542.2 

20 

1541.6 

30 

1539.3 

50 

1534.9 

75 

1530.0 

100 

1522.7 

125 

1516.5 

150 

1511.7 

200 

1505.9 

250 

1502.7 

300 

1500.2 

400 

1497.2 

500 

1495.0 

600 

1492.7 

700 

1492.3 

800 

1492.0 

900 

1491.7 

1000 

1490.1 

1100 

1490.2 

1200 

1490.1 

1300 

1489.7 

1400 

1489.6 

1500 

1489.8 

1750 

1491.7 

2000 

1493.9 

2500 

1499.9 

3000 

1507.4 

4000 

1523.8 

5000 

1540.8 

6000 

1560.0 

-500 


-1000 


- 1500 


-2000 


-2500 


-3000 


-3500 


-1000 


1500- 


-1500 


5000- 


-5000 


5500 


1180  1190  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


+ 5500 
1560 


A-89 


A-90 


PROVINCE  12  DEC -FEB 


TEMPERATURE  (C) 

depth 


(M) 

MAX 

MEAN 

MIN 

ST  DEV 

0 

• • 

29.7 

28.7 

27.5 

.5721 

10 

• • 

2 9 • 1 

28.5 

27.5 

, 3 9q  9 

20 

• • 

? 8 • 8 

2«.9 

27.5 

.3986 

30 

• • 

28 . 6 

28. 1 

27.2 

.38  22 

SO 

• • 

2 8.2 

2 7 • A 

26. 1 

.7879 

75 

• • 

2 7.7 

25  • 9 

23*8 

.9279 

100 

• • 

27.0 

29.9 

22.5 

.9596 

1 25 

• • 

25.8 

22*8 

21  -3 

|.|8|B 

ISO 

• • 

29  .2 

21  • 1 

I 9.  9 

l . 1721 

200 

• • 

21*5 

1 8.0 

15.9 

1 .2023 

2SG 

• • 

19.1 

15.9 

19.1 

.9137 

300 

• • 

1 5. 1 

1 9 • 3 

12.7 

. 9 9 j 7 

MOO 

• • 

13.2 

12*1 

1C* 8 

• 5293 

500 

• • 

1 1 .7 

1 0 • 5 

9.  I 

.5573 

600 

• • 

10*7 

9.2 

7.9 

• 6055 

700 

• • 

9.6 

8.2 

7.5 

• 5076 

eoo 

• • 

8.5 

7*3 

6.9 

.3790 

900 

• • 

7.5 

6*6 

6.2 

.2*10 

1000 

• • 

6.2 

5.9 

5.6 

. 1761 

1 100 

• • 

5.7 

5-9 

5.2 

.1961 

1200 

• • 

5-3 

5*0 

9.7 

. |6|3 

1300 

• • 

9 • 9 

9.5 

9.3 

• I 6 7 6 

1900 

• • 

q • h 

9.  1 

3.8 

.2066 

|S00 

• • 

9.0 

3*8 

3*6 

.1976 

1750 

• • 

3.2 

3*2 

3.0 

.0726 

2000 

• • 

2-8 

2-7 

2.6 

.0756 

SALINITY  (PpT) 


NUM 

MAX 

MEAN 

MIN 

ST  DEV 

26 

• • 

35.2 

39.9 

39.3 

*2308 

26 

• • 

35.2 

39.9 

39.3 

. |92S 

26 

• • 

35.2 

35.0 

39.7 

• 1 120 

26 

• • 

35.2 

35.0 

39.7 

•1139 

26 

• • 

35.2 

35.  | 

39.6 

• 0838 

26 

• • 

35.2 

35.  I 

39.9 

• 0765 

26 

• • 

35.2 

35.  1 

39.9 

• 0729 

26 

• • 

35.2 

35. 1 

35*0 

• 0®  1 6 

26 

• • 

35.3 

35.1 

35-0 

• 076| 

26 

• • 

35.3 

35.2 

35.  1 

• 0283 

25 

• • 

35.3 

35.2 

35*  1 

• 09  90 

25 

• • 

35.3 

35.2 

35*  1 

• 0900 

25 

• • 

35.2 

35.1 

35.0 

• 0577 

25 

• • 

35.0 

39.9 

39.8 

.05*7 

29 

• • 

39.9 

39.8 

39  • 7 

• 0998 

29 

• • 

39.8 

39.8 

39.7 

• 0*09 

21 

• • 

39.8 

39.  7 

39.7 

• 0983 

18 

• • 

39.8 

39.8 

39.7 

• 0 9 6 1 

13 

• • 

39.8 

39.8 

39  • 7 

• 0277 

13 

• • 

39.8 

39.8 

39.7 

• 0277 

13 

• • 

39.6 

39.8 

39.8 

. oooo 

1 2 

• • 

39.8 

39.8 

39.7 

• 0289 

10 

• • 

39.6 

39  • 8 

39.7 

. 03  1 6 

10 

• • 

39.8 

39.8 

39.7 

• 0922 

9 

• • 

39.8 

39.8 

39.7 

• 09  9 1 

7 

• • 

39.8 

39.7 

39.7 

• 08  35 

VELOCITY  (M/SEc> 


NUM 

MAX 

MEAN 

MIN 

ST  DEV 

NUM 

26 

• • 

1595. 1 

1 593. | 

1590*7 

1*2525 

26 

26 

• • 

1599.3 

1592.8 

|59l.O 

.8096 

26 

26 

• • 

1593.7 

1592.7 

1590*7 

• 7531 

26 

26 

• * 

1593.9 

1592.9 

1 590 • 2 

.6117 

26 

26 

• • 

1593. I 

1591.2 

1538.2 

1 • 7599 

26 

26 

• • 

1592.2 

1 53®  • 2 

1533.9 

2*1096 

26 

26 

• • 

1591.0 

1535.0 

1530*6 

2*2970 

26 

26 

• • 

1538.6 

1531*6 

1 52  7 . 8 

2 • 88 1 5 

26 

26 

• • 

1535.3 

I5J7.8 

1523. | 

3.0275 

26 

26 

« • 

1 52? • 7 

1570. 1 

|5|3.7 

3 • 37 | 9 

26 

25 

• • 

1523*9 

1 5 | 9 . 6 

1 SO® * 8 

2.7507 

25 

25 

• • 

1512*9 

15|0.2 

1509.6 

1 .6905 

25 

25 

« • 

1508.2 

ISo9.6 

1999.9 

1 •8178 

25 

25 

• • 

1509.6 

1 5p0 • 3 

1995.1 

2.0976 

25 

29 

• • 

1 502 • 6 

1997.7 

1992. 1 

2.2862 

29 

29 

• • 

1500* 1 

1 995 . 0 

1992.2 

1.9912 

29 

21 

• • 

1997.8 

1 993.2 

1991.9 

1.9779 

21 

18 

• • 

1995.6 

1992. 1 

1990.3 

1 • 1563 

1« 

13 

• • 

1992*2 

I99l.| 

1989.5 

• 8292 

13 

13 

• • 

1991.6 

1990.7 

1989.8 

. 7029 

13 

13 

• • 

1991.6 

1990.9 

1989.9 

• 6899 

13 

12 

• • 

1991.7 

1990*3 

1 9 8 9 • | 

.7633 

12 

10 

• • 

1991.6 

1990.9 

1989. | 

• 8369 

10 

10 

• • 

1991.5 

1 990.6 

| 98? • 6 

• 6967 

10 

9 

• • 

1992.9 

1992.0 

1991.2 

.3779 

9 

7 

• • 

1999.8 

1999.2 

1993.8 

.3359 

7 

PROVINCE  12  DEC -FEB 


1180  1190 


1500 


1520 


1540 


1550 


1560 

-0 


'500  - 


1000  - 


1500  - 


2000  - 


2500  - 


X 
fr-« 

Q_ 

y 3ooo  - 
Q 


3500  - 


<000  - 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1543.5 

10 

1543.6 

20 

15433 

30 

1543.3 

50 

1541.8 

75 

1536.4 

100 

1532.5 

125 

1530.9 

150 

1527.5 

200 

1518.5 

250 

1513.4 

300 

1510.3 

400 

1505.6 

500 

1501.2 

600 

1497.3 

700 

1495.4 

800 

1494.0 

900 

14923 

1000 

1491.7 

1100 

1490.7 

1200 

14903 

1300 

1490.1 

1400 

1490.2 

1500 

1490.4 

1750 

1492.0 

2000 

14943 

2500 

1500.7 

3000 

1507.5 

4000 

1523.3 

•500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3S00 


-1000 


1500  - 


■1500 


5000  - 


5500 


1180  1190  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


-5000 


S500 


1560 


A-91 


A-92 


PROVINCE  12  MAR  - MAY 


temperature  < C I 


otpth 

(Ml 

MA* 

MEAN 

MIN 

ST  DEV 

0 

• • 

30  • 8 

20.0 

25*5 

. 0798 

10 

• • 

7 9.9 

27.9 

25.0 

. 7739 

20 

• • 

29.0 

27*8 

25.6 

. 7303 

30 

• • 

29.7 

27.6 

25.5 

.7389 

50 

• • 

2 0*6 

26*6 

23- H 

1*1190 

75 

• • 

28.  | 

29.7 

10*9 

1 .9062 

100 

• • 

26  • 9 

22-9 

1.3*|8 

125 

• • 

2 H • 2 

2|  .1 

| 6 • 9 

1.2859 

150 

• • 

2 2 • 6 

I 9.9 

1 5 • *4 

1.2333 

200 

• • 

t 9.6 

10.9 

19.1 

1 .0705 

250 

• • 

1 7 . 1 

19*9 

13. H 

.7706 

300 

• • 

1 *♦  • 9 

13.5 

12*3 

.5950 

*♦00 

• • 

12.3 

1 1 .6 

10*9 

.3790 

500 

• • 

1 1 " 1 

10*2 

9-0 

.3621 

600 

• • 

10*1 

9.0 

8*0 

.3530 

700 

• • 

0.8 

0.0 

7.2 

• 3026 

000 

• • 

7.7 

7*1 

6.3 

.2805 

900 

• • 

7.1 

6.5 

5.7 

• 2695 

1000 

• * 

6.5 

6*0 

5.2 

.2722 

1 100 

• • 

6*1 

5.5 

*4  • 0 

.2695 

1200 

• • 

5.7 

5*  1 

9.3 

.2891 

1 300 

• • 

5*3 

*1.7 

*4.Q 

.2831 

1900 

• • 

9 • 9 

*1.3 

3*7 

.2739 

1500 

• • 

9 . 9 

3.9 

3.9 

.2662 

1750 

• • 

3.7 

3-2 

2-9 

.1850 

2000 

• • 

3.1 

2.7 

2-5 

.1330 

2500 

• • 

2.9 

2.2 

2*1 

.1025 

3000 

• • 

1 .8 

1.7 

1 .7 

.0598 

SALINITY  (PPTl 


NUM 

HA* 

MEAN 

MIN 

ST  DEV 

NUM 

90 

• • 

35.  | 

39.7 

33*2 

• 2707 

96 

90 

• • 

35.1 

39.7 

33*9 

• 2099 

90 

90 

• • 

35.  1 

39.7 

39*3 

• | 639 

96 

90 

• • 

35.2 

39.8 

39.3 

• 1922 

90 

90 

• • 

35.2 

39.9 

39*6 

. |370 

96 

90 

• • 

35.3 

35.0 

39.7 

• 1292 

96 

96 

• • 

35.3 

35.1 

39*8 

• 1097 

90 

90 

• • 

35.9 

35.2 

39.9 

• 0939 

90 

96 

• • 

35.5 

35.2 

35*0 

• O0O8 

90 

96 

• • 

35.5 

35.3 

35.  1 

• 0699 

90 

96 

• • 

35.5 

35.2 

35*1 

• 0639 

90 

93 

• • 

35.9 

35.2 

35.  1 

• 09*9 

93 

93 

• • 

35.  1 

35.0 

39.9 

• 09*0 

93 

07 

• • 

35*0 

39.9 

39.8 

• 0937 

87 

83 

• • 

39.9 

39.0 

39.7 

• 0902 

83 

01 

• • 

39.8 

39.7 

39.7 

• q9  9 8 

8 1 

80 

• • 

39.9 

39.7 

39.7 

.0970 

80 

79 

• • 

39.9 

39.8 

39.6 

• 0535 

79 

79 

• * 

39.9 

39.8 

39.7 

• o382 

7 *4 

70 

• • 

39.9 

39 . 0 

39.7 

.0289 

70 

90 

• • 

39  • 8 

39.8 

39.7 

• 0279 

*4B 

99 

• • 

39.9 

39.8 

39.7 

• 0909 

*4*4 

99 

• • 

39.9 

39.8 

39.7 

• 0970 

*4*4 

90 

• • 

39.8 

39.0 

39.7 

• 0501 

90 

39 

• • 

39.8 

39.8 

39.7 

.0993 

3 *4 

31 

• • 

39  • 0 

39.8 

39.7 

• 0995 

31 

1 6 

• • 

39.8 

39.0 

39.7 

•0979 

16 

5 

• • 

39  • 8 

39.7 

39.7 

.0997 

5 

VELOCITY  (M/SECI 


MAX 

MEAN 

mIN 

ST  nEV 

NUM 

1596.7 

,159  1*3 

1536*0 

1 *8503 

96 

1595.2 

1591 .2 

|536.3 

1*6557 

96 

1595.3 

1591*2 

1536.5 

1 • 60  1 1 

96 

1595.  *4 

1591*1 

1 5 36 • 3 

1.6265 

96 

1 59  3 • *4 

1539.2 

1531 *9 

2*9601 

96 

1593*0 

1535.9 

1526*0 

3.9675 

96 

1539.5 

1531*3 

1521*6 

3 * 92  l 5 

96 

1535*0 

1 S27  *2 

1 5 l 5 . 0 

3*3596 

96 

1531*6 

1523.2 

1511.5 

3*9068 

96 

1529.9 

1 5 | 6 • 7 

1 508 • 1 

3*2100 

96 

151  8**4 

1511*6 

1506*6 

2 • 9 7 i 6 

90 

1512*3 

ISO*. 7 

|503.7 

1.8635 

93 

1505. 1 

1 5q2 • 7 

1998.6 

1*3525 

93 

1502*5 

1999.1 

| 9 99 • 0 

1 .3305 

87 

1500*9 

1996.2 

1 992.6 

1*3931 

83 

1 *496.9 

1 99*4.0 

1991.1 

1*1332 

01 

1999.9 

1992.9 

198*. | 

1*0799 

60 

1999.0 

1991*6 

1980.3 

1*0013 

79 

1993.5 

l *4  9 1 • 2 

|980.2 

1 *1039 

79 

1993.9 

1991.0 

I 908.0 

1 *0910 

70 

19*3.6 

l 990*9 

1987.9 

1*  1816 

98 

1993*6 

1990.8 

1988.0 

1 . 1895 

99 

1993.3 

1 990*8 

1908.3 

1 * 1901 

99 

1993.0 

1991*0 

1 980  * 8 

1 .0737 

90 

1999.5 

1 *492.3 

1990*0 

• 8032 

39 

1995.9 

1999.5 

1993.5 

.5366 

31 

1501*7 

1500*0 

1500*3 

.9905 

1 6 

1507.7 

15q7*9 

1507.2 

.2079 

5 

1180  1180 

0 I- 


PROVINCE  12  MAR -MAY 
1500  1510  1520  1530  1510 


1550 


S00- 


1000  -j 


1500  - 


2000  - 


2500  - 


£ 

o_ 

u 3000 


3500 


1000 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1540.1 

10 

1540.4 

20 

1540.4 

30 

1540.6 

50 

1538.8 

75 

1534.8 

100 

1530.7 

125 

1528.0 

150 

1525.1 

200 

1519.0 

250 

1512.8 

300 

1507.7 

400 

1501.4 

500 

1498.5 

600 

1496.0 

700 

1494.2 

800 

1492.8 

900 

1491.9 

1000 

1491.2 

1100 

1491.1 

1200 

1491.0 

^300 

1490.7 

1400 

1490.7 

1500 

1490.8 

1750 

1492.4 

2000 

1494.6 

2500 

1500.7 

3000 

1507.7 

4000 

1523.3 

1560 

—4-0 


-500 


rlOOO 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


1500- 


■1500 


5000  - 


5500 


1180  1180  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1510 


1550 


-5000 


t-SSOO 


1560 


A-93 


A-94 


PROVINCE  12  JUN  - SEP 


TEMPERATURE  (C» 


DEPTH 

<M> 

MAX 

MEAN 

M|N 

ST  DEV 

0 

• • 

? 8 • 5 

25.3 

23*3 

.7979 

10 

• • 

? 8 • 0 

2 5*2 

23*3 

. 7277 

20 

• • 

2 8 • 0 

25*2 

23.3 

.7319 

30 

• • 

27.8 

2S.  1 

22.2 

• 8067 

SO 

• • 

?7 .2 

29.8 

20  • 1 

.9793 

7 5 

• • 

26.2 

29.3 

1 8.9 

1.3383 

100 

• • 

25*5 

23.3 

1 7 • 0 

1.7259 

125 

• • 

25  • G 

2|«8 

1 6.3 

2.0199 

150 

• • 

?M.S 

2 0*3 

1 S • 6 

2 • 1 9 6 2 

200 

• • 

22*  8 

17.9 

1 9 • 1 

| .7958 

2S0 

• • 

1 9.5 

IS- 9 

13.2 

1.2399 

300 

• • 

16.9 

13*9 

12.2 

• 91  86 

900 

• • 

13*2 

11*8 

10*9 

.5800 

SQO 

• • 

l 1 • & 

10*3 

9. 1 

.9387 

600 

• • 

10-2 

9-0 

8.1 

.3981 

700 

• • 

8.9 

8*0 

7.2 

.3978 

600 

• • 

8.  1 

7.2 

6*5 

.2869 

*00 

• • 

7.9 

6*6 

6*0 

.2935 

1000 

• . 

6.8 

6 • I 

5.2 

.2  509 

1 100 

• • 

6.2 

5.6 

9.6 

.2639 

1200 

• • 

S.8 

5.1 

9.5 

• 2&8  7 

1300 

• • 

5.3 

9.6 

9.  1 

.2917 

noo 

• • 

9.9 

9*2 

3.8 

.2137 

isoo 

• • 

9.5 

3.9 

3*6 

. 1 7 9 2 

17S0 

• • 

3.6 

3.2 

2.9 

.19  31 

2000 

• • 

3.0 

2.7 

2.5 

.0972 

2S00 

• • 

2.9 

2*2 

2*1 

.0668 

3000 

• • 

1 .8 

1.7 

1.7 

.0577 

salinity  ippti 


NUM 

MAX 

mean 

MIN 

ST  DEV 

ISO 

• • 

35. 3 

35.0 

39.7 

• 1398 

150 

• • 

3S.3 

35.0 

39.7 

• 1321 

1 sc 

• • 

3S.3 

35. 0 

39.7 

• l290 

150 

* • 

35.3 

35.0 

39.7 

• 1326 

ISO 

• • 

35 . 3 

35.0 

39.7 

. | 369 

ISO 

• • 

35.9 

35.0 

39.7 

• 1 9 3 1 

150 

• • 

35.9 

35.0 

39.8 

• 1 3 1 9 

150 

• • 

3S.9 

35.  | 

39.8 

• 1286 

ISC 

• • 

35.5 

35.2 

39.8 

• 1278 

150 

• • 

35. S 

35.3 

39.8 

• 0931 

1 96 

• • 

35. S 

35.2 

39.8 

• n 7 8 1 

192 

• • 

35.5 

35.2 

39.8 

• 0803 

1 39 

• • 

35.2 

35.1 

39.8 

• 0716 

136 

• • 

35.0 

39.9 

39.7 

• 0629 

1 30 

• • 

35.0 

39.8 

39.7 

• 0979 

129 

• • 

35. 0 

39.7 

39.6 

• 0693 

122 

• • 

35.0 

39.7 

39  • 6 

• 0619 

117 

• • 

39.9 

39.8 

39.6 

• 0560 

103 

• • 

39.9 

39.8 

39.7 

.0397 

101 

• • 

39.9 

39.8 

39.7 

• 0366 

99 

• • 

39 . 9 

39.8 

39.7 

.0319 

91 

• • 

39.9 

39.8 

39.7 

• 0327 

88 

• • 

39.8 

39.8 

39.7 

• 0357 

83 

• • 

39.8 

39.8 

39.7 

• 0923 

75 

• • 

39.8 

39.8 

39.7 

• 0983 

56 

• • 

39.8 

39.8 

39.7 

• 097  1 

23 

• • 

39.8 

39.7 

39.7 

• o5Q7 

3 

• • 

39.7 

39.7 

39.7 

• 0000 

VELOCITY  CM/SEcI 


NUM 

MAX 

mean 

ISO 

• • 

1592.6 

1535.6 

ISO 

• • 

1591.6 

1535.5 

150 

• • 

1591.8 

153&.6 

150 

• • 

1591.7 

1535.6 

ISO 

• • 

1590.7 

1535.2 

|50 

• • 

1538.8 

1539.3 

1 So 

• • 

1537.7 

1532.9 

|So 

• • 

1536.9 

1S2**0 

ISO 

• • 

1535.8 

1525.6 

ISO 

• • 

1533*2 

1 5 | 8 • 3 

1 9 6 

• • 

1525.9 

1 5 l 2 • 9 

192 

• • 

1 5 1 8 • 5 

l5o®.9 

139 

• • 

1 500 • 1 

15o3.9 

136 

• 1 

1509. 1 

1 999.5 

130 

• • 

1500-9 

1 996.9 

129 

• • 

1997.7 

1999*1 

122 

• • 

1996.3 

1 992.8 

1 17 

• • 

1995.2 

1992.1 

103 

• • 

1999.9 

1991.6 

101 

• • 

1993.9 

1991.2 

99 

• • 

1993.8 

1 9 9 1 • 0 

9 1 

• • 

1993.5 

1 990.8 

88 

• • 

1 9930 

1 990.8 

83 

• • 

1 993. 9 

1991.0 

75 

• • 

1999.0 

1992. 1 

56 

• • 

1995.7 

1999.9 

23 

• • 

1501.5 

1 SpO • 7 

3 

• • 

1507.6 

1 5q7 . 9 

min 

ST  DEV 

nuh 

1531.1 

1*8127 

ISO 

1531.3 

1 .6580 

ISO 

1531*9 

1 .6665 

150 

1528.5 

1*8698 

150 

| 5 23  * 6 

2*3196 

150 

|5l9 .2 

3.3226 

150 

1 5 l 5 . 5 

9.3955 

150 

1513.9 

5.2915 

150 

1512.1 

5.7193 

1 50 

1508*3 

5.1532 

ISO 

| SOS . 8 

3.8971 

1 96 

1 So  3 . 2 

3*0223 

192 

1998.2 

2.0596 

139 

1995.2 

1 • 62q3 

1 36 

1992.8 

1*51  1 9 

130 

1991.0 

1 .3560 

129 

1989.9 

1.1903 

122 

1989.7 

.9707 

117 

1988.1 

1*0103 

103 

1987.3 

1 .1057 

101 

1988.9 

1 .0987 

99 

1988.6 

1 .00|9 

91 

1 988.8 

.8972 

88 

1989.6 

.7718 

83 

1990.9 

.62|9 

75 

1993.6 

• 9073 

56 

1500.2 

.3160 

23 

1507.2 

.2082 

3 
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1480  1490 


500- 


1000  - 


1500: 


2000  - 


2500  - 


X 

Q_ 

UJ  3000 


3500 


4000  - 


-SEP 

1530 

. . 1 . f 

1540 

1. 

1550 

1 . . . . 

DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1536.4 

10 

1535.6 

20 

1535.7 

30 

1535.7 

50 

1535.4 

75 

1535.1 

100 

1531.6 

125 

1527.6 

150 

1523.6 

200 

1516.3 

250 

1513.7 

300 

1508.8 

400 

1504.4 

500 

1500.0 

600 

1496.4 

700 

1494.0 

800 

1492.5 

900 

1492.0 

1000 

1491.7 

1100 

1491.4 

1200 

1491.2 

1300 

1490.9 

1400 

1490.8 

1500 

1491.0 

1750 

1492.3 

2000 

1494.7 

2500 

1500.7 

3000 

1507.5 

4000 

1523.3 

1560 

-0 


-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3S00 


-4000 


4500  - 


-4500 


5000  - 


-5000 


5500 


1480  1490  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1540 


nr 

1550 


-S500 


1560 


A-95 


A-96 


TEMPERATURE  (C) 

DEPTH 


(M) 

MAX 

MEAN 

MIN 

ST  DEV 

0 

• • 

?9. 8 

27.0 

24 . 4 

1 • 3207 

10 

• • 

2 8 • 8 

26.8 

24.4 

1 .2030 

20 

• • 

78*6 

26*7 

2 M • 2 

1 • 1592 

30 

• • 

?8. 1 

26.3 

23.7 

1 .0348 

SO 

• • 

2 7 • 6 

25.5 

2 1 • 7 

1 • 0201 

7 S 

• • 

76.3 

2*4  • 7 

1 9 .9 

1 . 1M90 

100 

• • 

75.3 

23*8 

18.5 

1 .3946 

12S 

• • 

75*0 

22.6 

16.8 

1.7162 

150 

• • 

7 M • 5 

21*3 

1 5 • 6 

1 • 9202 

200 

• • 

22*6 

1 8 * 2 

14.0 

1.7650 

250 

• • 

1 9.3 

15.8 

13.0 

l . 1249 

300 

• • 

16*2 

1 *4  • 1 

12.3 

.8194 

MOO 

• • 

13.2 

12*0 

10*8 

.5272 

500 

• • 

11.5 

10*5 

9.5 

. 4729 

600 

• • 

10.2 

9.3 

8.4 

.4178 

700 

• • 

9.0 

8.2 

7.3 

. 3779 

800 

• • 

7.9 

7 • M 

6.5 

.2916 

900 

• • 

7.1 

6*7 

6.0 

.2092 

1000 

• • 

6*5 

6*1 

5.5 

.2043 

1 100 

• • 

6 . M 

5.7 

5.2 

.2374 

1200 

• • 

5.5 

5.2 

4 • 9 

. 1572 

1300 

• • 

50 

M • 7 

4.5 

.1649 

1 MOO 

• • 

M • 5 

M.3 

3.9 

.16  38 

1500 

• • 

M • 1 

3*9 

3.6 

• 1295 

1 75C 

• • 

3.3 

3.2 

3.0 

. 1029 

2000 

• • 

2*9 

2.7 

2*6 

.0957 

2500 

• • 

2.2 

2*2 

2.1 

. 04  22 

3000 

• • 

1.8 

1.8 

1.7 

.0*M7 

PROVINCE  12  OCT  - NOV 


SALINITY  (PPT) 


NUM 

MA* 

mean 

MIN 

ST  DEV 

95 

• • 

35.4 

35.2 

34.8 

• 1 124 

95 

• • 

35.4 

35.2 

34.8 

• 1086 

95 

• • 

35.4 

35.2 

34.9 

. ) 062 

95 

• • 

35.4 

35.2 

34.8 

. 1030 

95 

• • 

35.4 

35.1 

34.8 

• 0994 

95 

• • 

35.4 

35.1 

34.8 

.0*74 

95 

• • 

35.4 

35.1 

34.6 

• 0942 

95 

• • 

35.4 

35.  1 

34.9 

•0921 

95 

• • 

35.5 

35.2 

34.9 

• 1020 

95 

• • 

35.5 

35.2 

34.2 

. 1306 

95 

• • 

35.4 

35.3 

35*  1 

• 0580 

94 

• • 

35.4 

35.2 

35*  1 

.0574 

92 

• • 

35.2 

35.  1 

34.9 

• 0579 

90 

• • 

35.0 

34.9 

34.8 

• q59  8 

85 

• • 

35.0 

34.8 

34.7 

.0544 

81 

• • 

34  • 9 

34.8 

34.7 

• Q5S0 

75 

• • 

34.9 

34.7 

34.7 

.0528 

70 

• • 

34.8 

34.8 

34.7 

• 0478 

59 

• • 

34.8 

34.8 

34.7 

• p305 

53 

• • 

34  • 9 

34  • 8 

34. 8 

• 0192 

22 

• • 

34.9 

34.8 

34.8 

• 0213 

22 

• • 

34.9 

34.8 

34*8 

• 0213 

22 

• • 

34.9 

34.8 

34.8 

.0213 

1 8 

• • 

34.8 

34.8 

34.7 

• 0 323 

17 

• • 

34.8 

34.8 

34.7 

• 0332 

16 

• • 

34.8 

34.8 

34.7 

• 0479 

10 

• • 

34.8 

34.8 

34.7 

• 0422 

5 

• • 

34.8 

34.8 

34.7 

• 0548 

VELOCITY  <M/SEc> 


MAX 

mean 

MiN 

ST  DEV 

NUM 

1545. A 

1539*  7 

1533.7 

3*0064 

95 

1543*5 

1539*4 

1533.9 

2*7457 

95 

1543.5 

1539*2 

1533.4 

2*6936 

95 

1542.7 

1536.5 

1532.6 

2*4172 

95 

1542*0 

1536.9 

1 52  7 • 6 

2*4245 

95 

1539.4 

1535.4 

1523.3 

2.7977 

95 

1537.3 

1533*6 

1520*0 

3.4887 

95 

1537.0 

1531*2 

1 5 l 5 . 5 

4.4076 

95 

1536.3 

1528.1 

1511.9 

5.0736 

95 

1532.3 

1520.5 

1 50  7 . 7 

5.0021 

95 

1524.6 

1 5 1 4 • 3 

1 Sq5 . 0 

3.4854 

95 

1516.3 

1509.8 

1 50 3 « 6 

2.7143 

94 

1506*2 

1504.2 

1499.9 

1 .8826 

92 

1503.8 

1 5oO • 4 

1496.3 

1 .7554 

90 

1500*7 

1497.5 

1493.8 

1.5909 

65 

1498.0 

1495.0 

1491.3 

1*4465 

81 

1495.5 

1493.3 

1489.8 

1 . 1494 

75 

1 493.8 

1492.3 

I4fi9.6 

• 8089 

70 

1493.4 

1491 .8 

1489.3 

• 8109 

59 

1494.7 

1491*6 

1489.5 

.9723 

53 

1492.6 

1491.5 

1490.0 

• 6751 

22 

1492.3 

1491.2 

1490. 1 

.6796 

22 

1492. 1 

1 490.9 

1489.2 

.7191 

22 

1491*9 

1491.0 

1489.8 

.5193 

l8 

1492.8 

1492*3 

1491.5 

.4182 

1 7 

1495.4 

1494.5 

1493.8 

• 4115 

16 

1500*9 

I5o0.7 

1500.3 

. 1932 

10 

1507.7 

1 So7 .6 

1507.4 

. 1304 

5 

1100  1190 

0 i 


PROVINCE  12  OCT  - NOV 

1520  1530  1S10 


soo- 


1000  - 


1500  - 


2000  - 


2500  - 


Q_ 

y 3000  - 

a 


3500 


1000 


1500  - 


5000 


5500  H 


1550 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1538.8 

10 

1538.6 

20 

1538.1 

30 

1537.4 

50 

1537.5 

75 

1535.0 

100 

1534.8 

125 

1530.7 

150 

1527.3 

200 

1517.2 

250 

1512.1 

300 

1507.8 

400 

1502.9 

500 

1500.3 

600 

1498.0 

700 

1495.8 

800 

1494.1 

900 

1492.7 

1000 

1491.8 

1100 

1491.3 

1200 

1491.2 

1300 

1491.0 

1400 

1490.9 

1500 

1491.0 

1750 

1492.3 

2000 

1494.5 

2500 

1500.7 

3000 

1507.6 

4000 

1523.3 

1560 
-0 


-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1S00 


-5000 


S500 


1100  1130  1500  1510  1520  1530 

SOUND  SPEED  (li/SEC) 


1510 


1SS0 


1560 


A-97 


A-98 


PROVINCE  13  DEC  — FEB 


TEMPERATURE  CC) 

DEPTH 


CM) 

MAX 

MEAN 

MIN 

ST  DEV 

0 

• • 

29.2 

28.1 

26.9 

.7833 

10 

• • 

29.  I 

28.0 

26.9 

.7913 

20 

• • 

29.0 

27.8 

25.6 

.9678 

*0 

• • 

28*8 

26.9 

2 3.3 

1 .9288 

50 

• • 

28.5 

29.5 

18.8 

2.5292 

75 

• • 

28.3 

21.9 

16.8 

2.8399 

100 

• • 

27.8 

20.0 

15.7 

2.7936 

1 25 

• • 

2 9.8 

18.9 

| 9.9 

2.5390 

I50 

• • 

22.6 

16.9 

13.9 

2.3952 

200 

• • 

20.8 

19.7 

12.9 

1.8188 

2S0 

• • 

19.  1 

13.3 

11.3 

1.5663 

300 

• • 

19.8 

11.9 

10*3 

. 8779 

900 

• • 

11.9 

10*2 

9.2 

• 6137 

500 

• • 

9.8 

9.0 

8.0 

• 9818 

600 

• • 

8.9 

8. 1 

6.8 

• 5368 

700 

• • 

8.0 

7.3 

6.9 

• 9790 

800 

• • 

7.3 

6.7 

5.7 

. 9299 

900 

• • 

6.7 

6.1 

5.2 

• 3553 

1000 

• • 

6.0 

5.6 

9.9 

.2902 

1 100 

• • 

5.5 

5.2 

9.6 

.2906 

1 200 

• • 

5.0 

9.6 

9.3 

. 1 866 

1300 

• • 

9.7 

9 . 9 

9.0 

. 1723 

1900 

• • 

9.3 

9.0 

3.7 

.1703 

1500 

• • 

9.0 

3.7 

3.9 

.1789 

1750 

• • 

3.3 

3.0 

2.7 

. 1605 

2000 

• • 

2.8 

2.6 

2.3 

. 1326 

2500 

• • 

2.3 

2.0 

1 .9 

• 1250 

3000 

• • 

1 #9 

1*7 

1*5 

.1969 

9000 

• • 

1.9 

1.9 

1.3 

.0577 

SALINITY  (PPT) 


NUM 

MAX 

MEAN 

MIN 

ST  DEV 

29 

• • 

35.0 

39*7 

33.9 

.2713 

29 

• • 

35.0 

39.7 

33.9 

.2685 

29 

• • 

35*0 

39.7 

33.9 

.2709 

29 

• • 

35.  | 

39.8 

39.0 

• 253| 

29 

• • 

35.3 

35.0 

39.5 

.2037 

29 

• • 

35.3 

35.  1 

39.5 

• 1 869 

29 

• • 

3S.9 

35.1 

39.5 

.1997 

29 

• • 

35.5 

35.1 

39.7 

• 1725 

29 

• • 

35.9 

35. 1 

39.9 

.1382 

29 

• • 

35.5 

35.1 

39.8 

• 1679 

2 9 

• • 

35.5 

35.1 

39.8 

• 1663 

28 

• • 

35.5 

35.0 

39.8 

. 1307 

28 

• • 

35. 1 

39.9 

39.8 

• 0766 

28 

• • 

39  • 9 

39.8 

39.7 

• 0716 

2 8 

• • 

39.8 

39.7 

39.6 

• 0693 

28 

• • 

39.8 

39.7 

39.7 

• 0509 

28 

• • 

39.8 

39.7 

39.7 

• 0988 

28 

• • 

39.8 

39.7 

39.7 

• 0986 

25 

• • 

39.8 

39.7 

39.7 

.0990 

23 

• • 

39.8 

39.7 

39.7 

.0987 

23 

• • 

39.6 

39.7 

39.7 

.0970 

23 

• « 

39.8 

39.7 

39.7 

.0970 

21 

• • 

39.8 

39.7 

39.7 

• 0936 

21 

• • 

39.8 

39.7 

39.7 

.0936 

20 

• • 

39.8 

39.7 

39.7 

• 0510 

1 9 

• • 

39.8 

39.7 

39.7 

.0997 

1 1 

• • 

39.8 

39.7 

39.7 

• 0505 

7 

• • 

39.8 

39.7 

39.7 

.0378 

3 

t • 

39.8 

39.7 

39.7 

.0577 

VELOCITY  (M/SEC) 


NUM 

MAX 

mean 

MlN 

ST  DEV 

NUM 

29 

• • 

1599. 

2 

1591  . 

5 

1537.9 

1 .6982 

29 

29 

• • 

1599. 

0 

1591  • 

5 

1538.1 

1 • 70m5 

29 

29 

• • 

1599. 

0 

1591  • 

1 

1536.6 

2.0756 

29 

29 

• • 

1 59  3 . 

7 

1539. 

5 

1531.2 

3. 1760 

29 

29 

• • 

1593. 

2 

1539. 

3 

1 5 1 9 , 7 

6.0336 

29 

29 

• • 

1593. 

3 

1528. 

2 

1519.9 

7. 1026 

29 

29 

• • 

1592. 

5 

1523. 

5 

1511.5 

7.1905 

29 

29 

• • 

1536. 

1 

1519. 

5 

150’. 1 

6.9972 

29 

29 

• • 

1531. 

9 

1 5 | 5 • 

5 

1509.9 

6.9907 

29 

29 

• • 

1527. 

8 

1509. 

8 

1502. 1 

5.6777 

29 

29 

• • 

1529. 

2 

1505. 

9 

| 999 , o 

5.1261 

29 

28 

• • 

1 5 | 2 • 

1 

1502. 

2 

1996. 1 

3.1160 

28 

28 

• • 

1 502  • 

1 

1 997. 

7 

| 993.7 

2.2905 

28 

28 

• • 

1 997. 

7 

1 999. 

7 

| 990.6 

1 . 9009 

28 

28 

• • 

1996. 

0 

1992. 

7 

1987.7 

2. 1 298 

28 

28 

• • 

1 999. 

1 

1991  . 

5 

1987.7 

1 .9001 

28 

28 

• • 

1993. 

2 

1 990. 

6 

1986.6 

1.7315 

28 

28 

• • 

1992. 

3 

19  90. 

1 

1 986.5 

1.9179 

28 

25 

• • 

1991  . 

9 

1 989. 

8 

1986.6 

1 • 2302 

25 

23 

• • 

1990. 

9 

1989. 

7 

1987. 1 

. 9977 

23 

23 

• • 

1990. 

6 

1 989. 

6 

1987.6 

.7939 

23 

23 

• • 

1990. 

7 

1 989. 

6 

1 988.0 

• 6886 

23 

21 

• • 

1 990  • 

9 

1 989, 

7 

| 988 • 3 

• 7025 

21 

21 

• • 

1991. 

2 

1990. 

1 

1988.8 

• 6983 

21 

20 

• • 

1992. 

6 

1991  . 

6 

1990. I 

.6862 

20 

19 

• • 

1999. 

7 

1993. 

8 

| 992 . 6 

• 57m 

19 

1 1 

• • 

1501  • 

0 

1999. 

9 

| 999. 3 

.9976 

1 1 

7 

• • 

1508. 

0 

1507. 

2 

1506. 1 

• 6701 

7 

3 

• • 

1523. 

3 

1523. 

2 

1523. 1 

• 1 155 

3 

PROVINCE  13  DEC -FEB 


1480  14&0  1500  1S10  1520  1530  1540  1550  1560 


A-99 


A- 100 


PROVINCE  13  MAR  - 


TEMPERATURE  (Cl  SALINITY  (PPT) 

DEPTH 


(Ml 

MAX 

mean 

MIN 

ST  DEV 

NUM 

max 

MEAN 

MIN 

ST  DEV 

0 

• • 

29  • 8 

28.5 

25.  M 

1 . 1606 

57 

• • 

35.0 

3M.  6 

3M.  1 

.2237 

10 

• • 

29*5 

28. M 

25.  *4 

1.1166 

57 

• • 

35.0 

3M.6 

3*4.2 

• 207  1 

20 

• • 

29.  *4 

28.2 

2 H • 1 

1 .2M89 

57 

• • 

35.0 

3 M • 6 

3 M • 2 

.2088 

30 

• • 

29.3 

27  • 8 

20.9 

1.6952 

57 

• • 

35.1 

3 M « 6 

3 M • 2 

.2185 

50 

• • 

29.0 

25.9 

18.5 

2.63M7 

57 

• • 

36.2 

3 M • 8 

3 *4  • M 

.1950 

75 

• • 

27.  M 

22.9 

15.6 

2.831 1 

57 

• • 

35.3 

35.0 

3 M • M 

. 1963 

100 

• • 

25.2 

20.2 

1 M • 7 

2 • M 838 

57 

• • 

35.3 

35.  1 

3M  • 8 

. 1 M55 

125 

• • 

23.5 

18.1 

I 3 . 6 

2. 1966 

57 

• • 

35*  M 

35.1 

3M  • 8 

• 1508 

iso 

• • 

22.7 

16.5 

12.8 

2.0561 

57 

• • 

35.5 

35.  1 

3M.8 

.I680 

200 

• • 

19.3 

1 M • 2 

11.8 

1.5670 

57 

• • 

35. M 

35. 1 

3*4.7 

• 1323 

250 

• • 

1 5 • 0 

12.7 

11.2 

. 9967 

57 

• • 

35.2 

35.0 

3 M . 8 

.0877 

300 

• • 

13.5 

11.7 

10*5 

• 7362 

56 

• • 

35.1 

35.0 

3M.8 

• 0 7 M 5 

MOO 

• • 

1 1 *6 

10.2 

9.3 

.5625 

56 

• • 

35.| 

3M.  9 

3M.7 

• 0 7 M9 

500 

• • 

10.5 

9.0 

8.2 

• M 72  1 

55 

• • 

3 M • 9 

3M.8 

3 M • 7 

• 0501 

600 

• • 

9.5 

8.0 

7.2 

• Ml  13 

55 

• • 

3M.8 

3M.7 

3M  • 7 

• 0505 

700 

• • 

8.5 

7.3 

6.6 

.3655 

5M 

• • 

3M.8 

3 M • 7 

3 M • 7 

• 0503 

800 

• • 

7.5 

6.6 

5.7 

.3356 

SM 

• • 

3*4.8 

3M.7 

3M  • 7 

• 0 M 9 9 

900 

• • 

6.9 

6.  1 

5.5 

.3009 

53 

• • 

3M.8 

3M.7 

3 M • 6 

• OSM  1 

1000 

• • 

6.  M 

5*6 

5.1 

.2791 

52 

• • 

3M.8 

3M.7 

3M.6 

• OS  3M 

1 100 

• • 

5.9 

5.2 

M • 7 

.2590 

52 

• • 

3M.8 

3M.7 

3 M • 6 

. 0530 

1200 

• • 

5.2 

M • 8 

M • 3 

• 238| 

Ml 

• • 

3 M • 8 

3*4  • 7 

3M.7 

.0505 

1300 

• • 

M • 9 

M • M 

3.9 

.2301 

Ml 

• • 

3*4.8 

3M  .8 

3M.7 

• 0505 

MOO 

• • 

M • 5 

M.  1 

3.5 

. 2089 

35 

• • 

3*4.8 

3*4.7 

3*4.7 

• 0 M 9 0 

1500 

• • 

M.2 

3.7 

3.  1 

.2108 

3M 

• • 

3M  • 8 

3M.7 

3M.7 

• 0M62 

1750 

• • 

3 • M 

3.0 

2.7 

. 1722 

33 

• • 

3*4.8 

3M.7 

3 M • 7 

• 0 M 9 A 

2000 

• • 

2.8 

2.5 

2.3 

. 1297 

30 

• • 

3*4  • 8 

3M.7 

3 M • 7 

• 0M30 

2500 

• • 

2.2 

2.0 

1 .8 

.0919 

26 

• • 

3*4.8 

3M.7 

3 M • 7 

• 0196 

3000 

• • 

1.8 

1.7 

1*6 

.0737 

1 9 

• • 

3M.8 

3M.7 

3 M • 7 

• 0229 

HOOO 

• • 

1.6 

1 

1 .2 

• 2000 

3 

• • 

3*4.7 

3 M • 7 

3M.7 

• 0000 

5000 

• • 

I .7 

1.7 

1 .7 

.0000 

1 

• • 

3M  • 7 

3*4.7 

3*4.7 

• 0000 

VELOCITY  (M/SEc) 


NUM  MAX  MEAN 


57 

• • 

15*4*4. 

8 

1 5 M 2 . 1 

57 

• • 

1 5 *4  *4  • 

7 

15M2. 1 

57 

• • 

15*4*4. 

6 

1 5M 1 . 9 

57 

• • 

15*4*4. 

5 

15M1 .2 

67 

• • 

1 5*4 *4  • 

1 

1537.2 

57 

• • 

15*41. 

*4 

1530.6 

57 

• • 

1537. 

0 

152M. | 

57 

• • 

1533. 

3 

1510.8 

57 

• • 

1531. 

6 

1 5 1 M • *4 

57 

• • 

1523. 

5 

1508.0 

57 

• • 

151*4. 

7 

1 503.9 

56 

• • 

1507. 

M 

1501.3 

56 

• • 

1502. 

6 

| M97  • *4 

55 

• • 

1500. 

1 

1 *49M.S 

55 

• • 

1 M 9 8 • 

1 

1M92.5 

5*4 

• • 

1 M 96  • 

1 

1 M9  1 • 3 

5M 

• • 

1 M 93  • 

7 

1 *490.5 

53 

• • 

1 M 93  • 

1 

1 M90.0 

52 

• • 

1 M93  • 

0 

1M89.7 

52 

• • 

1 M 92  • 

M 

1 M89.6 

Ml 

• • 

1 M 9 1 • 

6 

1M89.7 

Ml 

• * 

1 M 9 1 • 

7 

1 M89. 8 

35 

• • 

1 M 9 2 • 

0 

1 M90.0 

3M 

• • 

1 M92  • 

2 

1 M90. 3 

33 

• • 

1 M 9 3 • 

0 

| M 9 1 • 5 

30 

• • 

1 M 9 *4  • 

8 

1M93.5 

26 

• • 

1 Sqq  • 

5 

IM99.7 

19 

• • 

1507. 

7 

1607. 1 

3 

• • 

1 52  M • 

2 

1523.3 

1 

• • 

15*42. 

M 

1 5 M 2 . *4 

M 1 N 

ST  DEv 

mum 

535.2 

2.MM51 

57 

535. *4 

2.3770 

57 

533.0 

2.6815 

57 

525.2 

3.7899 

57 

51  8.9 

6.  1626 

57 

5]0.5 

7.  1688 

57 

SO  8.0 

6.7722 

57 

505.0 

6.3570 

57 

502.7 

6.2218 

57 

500.0 

5.0659 

57 

M 9 8 . 7 

3 • 38  M 9 

57 

M96.9 

2*6051 

56 

M 9 M • 3 

2*0886 

56 

M91 .5 

1.76io 

55 

*489,  *4 

1 • 56*4  3 

55 

M 8 8 , 7 

1 • M503 

5 M 

M 8 6 , 7 

1 .3781 

5 M 

M 8 7 • 7 

1.2155 

53 

M 87  • 5 

1.1696 

52 

M 8 7 • 7 

1.0637 

52 

M 8 7 • 8 

1.013M 

Ml 

M 8 7 • 5 

.9667 

Ml 

M 8 7 • *4 

.9286 

35 

M87.7 

.9096 

3M 

M90. 2 

.6797 

33 

M92.6 

• 507M 

30 

M99.0 

• 38q9 

26 

5q6  • 6 

• 3372 

19 

522.5 

• 85o5 

3 

SM  2 • *4 

. 0000 

1 

PROVINCE  13  MAR -MAY 


1480  14o0  1500  1510  1520  1530  1540  1550  1560 


A-101 


A- 102 


PROVINCE  13  JUN  - SEP 


TEMPERATURE  <C) 

depth 


(Ml 

MAX 

MEAN 

MIN 

st  dev 

0 

• • 

2 8.2 

25.7 

23.9 

.9*403 

10 

• • 

28*  1 

25.7 

23.9 

.9610 

20 

• • 

28.0 

25.6 

23.3 

1.0172 

30 

• • 

2 8 • 0 

25.5 

22.2 

1 .000*4 

so 

• • 

27.8 

29.6 

18. *4 

1 .8832 

7S 

• • 

2S.7 

21  .S 

15.3 

2 • *4  6 | *4 

100 

• • 

2 3*3 

1 8.7 

1*4.0 

2.0381 

125 

• • 

21.9 

17.0 

13.  *4 

1 .9205 

ISO 

• • 

20. S 

15.8 

12.9 

1 • 7806 

200 

• • 

17.3 

13.8 

1 1 .9 

1.3060 

2S0 

• • 

is.o 

12.5 

1 1.3 

• 8830 

300 

• • 

13. M 

1 1 .5 

10.6 

• 5862 

*4G0 

• • 

1 1*2 

9.9 

8.9 

• <4097 

500 

• • 

9.7 

8.8 

7.8 

• *4152 

600 

• • 

8.7 

7.9 

7.0 

. *4057 

700 

• • 

8.3 

7.2 

6.*4 

.*4179 

800 

• • 

7 • *4 

6.6 

6*0 

.3592 

900 

• » 

6.9 

6.0 

5. *4 

• 3300 

1000 

• • 

6 • *4 

5.6 

5.0 

.31*41 

1 100 

• • 

5.9 

5.1 

<4.6 

• 2863 

1200 

• • 

S.*4 

m.  a 

*4.3 

.2399 

1300 

• • 

H • 8 

*4. *4 

*4*0 

.1970 

IMOO 

• ♦ 

*4.*4 

*♦•0 

3.7 

. 1725 

ISOO 

• • 

*4.0 

3.7 

3 • *4 

• 1636 

|7So 

• • 

3.6 

3.0 

2.8 

• 16*4*4 

2000 

• • 

3. *4 

2.5 

2.3 

.2189 

2500 

• • 

3.1 

2.0 

1 .7 

.2877 

3000 

• • 

2.7 

i .a 

1 .5 

.2858 

1000 

• • 

2.0 

1.7 

1 .*4 

.3055 

SALINITY  (PPT) 


NUM 

MAX 

MEAN 

MIN 

ST  DEV 

51 

• • 

35.3 

3*4.5 

25.  1 

1*3880 

51 

• • 

35.2 

3*4.6 

30.  1 

.72*41 

51 

• • 

35.2 

3*4.7 

33.9 

.3*435 

51 

• • 

35.2 

3*4.7 

3*4.2 

.328*4 

51 

• • 

35.2 

3*4.8 

3*4.3 

• 2901 

51 

• • 

35. *4 

35.0 

3*4.5 

• 2176 

51 

• • 

35.5 

35.  1 

3*4.7 

• 1620 

51 

• • 

35.6 

35.  1 

3 *4  • 8 

• 1*408 

51 

• • 

35.7 

35.  1 

3*4.9 

• 1519 

51 

• • 

3S.6 

35.  1 

3*4.9 

• 1265 

51 

• • 

35.  *4 

35.0 

3*4.8 

• 1027 

50 

• • 

35.2 

35.0 

3*4.8 

• 0678 

50 

• • 

35.0 

3*4.9 

3*4.7 

• 0563 

50 

• • 

3*4 .9 

3*4.8 

3*4.7 

• 0558 

50 

• • 

3 *4  • 8 

3*4.7 

3*4.7 

• 0505 

*49 

• • 

3*4.8 

3*4.7 

3*4.7 

• 0500 

*49 

• • 

3*4.9 

3*4.7 

3*1.7 

.05*45 

*40 

• • 

3*4.8 

3*4.8 

3*4.7 

• 050*4 

*48 

• • 

3*4.8 

3*4.8 

3*4.7 

• 0501 

*47 

• • 

3*4.8 

3*4.8 

3*4.7 

• 0505 

33 

• • 

3*4.8 

3*4.7 

3*4.7 

• 0508 

31 

• • 

3*4. 8 

3*4.8 

3*4.7 

• 0508 

29 

• • 

3*4.8 

3*4.7 

3*4.7 

• 0509 

29 

• • 

3*4.8 

3*4.7 

3*4.7 

• 0509 

28 

• • 

3*4 .8 

3*4.7 

3*4.7 

• 0*488 

21 

• • 

3*4. 8 

3*1.7 

3*4.7 

• 0*402 

19 

• • 

3 *4  • 8 

3*4.7 

3*4. 7 

• 0229 

13 

• • 

3*4. 7 

3*4.7 

3*4.7 

• 0000 

3 

• • 

3*4.7 

3*4.7 

3*4.7 

• 0000 

VELOCITY  (M/SEcl 


NUM 

MAX 

mean 

mIn 

ST  DEV 

NUM 

51 

• • 

1 S *4  1 • 7 

1536.0 

1521 .2 

2. 90m 

51 

Si 

• • 

1 5 *4  1 .8 

1536.2 

1526.9 

Z*  *435*4 

51 

Si 

• m 

1 S *4  2 • 0 

1536.3 

1531.1 

2.2912 

51 

Si 

• • 

1 5*4  2 • 2 

1536.0 

1528.6 

2 • *4  1 3 6 

51 

Si 

• • 

1 5*4 2 • 1 

1 53  *♦  • 3 

1 5 | 8 • 7 

*4 . 55  *4  *4 

51 

Si 

• • 

1 S3 7 • *4 

1527.2 

|S09.7 

6 . *4659 

51 

si 

• • 

1 S3  2 • *4 

1520. 1 

1506.0 

5.8009 

51 

Si 

• • 

1529. *4 

1515.7 

150*4.5 

5. 706*4 

51 

Si 

• • 

IS26.2 

1512.2 

1503.2 

5.5167 

51 

Si 

• • 

1 s 1 a . 1 

I 5Q6.9 

1500.3 

*4.3*402 

51 

Si 

• • 

1 s 1 1 .8 

1503.3 

1 *499.2 

3.0326 

51 

So 

• • 

1 S07  • *4 

1500.6 

1 *497  . *4 

2.1028 

50 

So 

• • 

1501 • 1 

1 *496.5 

1 *492.7 

1 .53*40 

50 

50 

• • 

1*497.2 

1 *493.8 

1 *490.0 

1 .6015 

50 

50 

• • 

1 *495.2 

1 *492.0 

1 *488.6 

1 • 59  7 *4 

50 

*49 

• • 

1 *495.1 

1 *490.9 

1 *487.8 

1 .6392 

*49 

*49 

• • 

1 *493. *4 

1 *490.2 

1 *487.7 

1 .*4*463 

*4  9 

*48 

• • 

1 *493.2 

1 *489. 7 

1 *487.0 

1 .3797 

*48 

*48 

• • 

1 *492.8 

1 *489.  *4 

1 *487. 1 

1 .33*48 

*40 

*47 

• • 

1 *492.5 

| *489,  *4 

1 *487.3 

1 • 1 8*46 

*47 

33 

• • 

1 *492.  1 

1 *489.5 

1 *487.6 

1*0113 

33 

31 

• • 

1*491.6 

1 *489.6 

1 *487 .9 

• 8608 

31 

29 

• • 

1*491 .2 

1 *489  • 8 

1 *488.5 

• 7061 

29 

29 

• • 

1*491 .5 

1 *490. 1 

1 *488.8 

• 6858 

29 

28 

• • 

1 *493.9 

1 *49  1 • *4 

1 *490.6 

• 6577 

28 

21 

• • 

1 *497  . *4 

1 *493.6 

1 *492.6 

• 9 *4  <4  9 

21 

19 

• • 

150*4.3 

1 *499.8 

1 *498.7 

1.1715 

1 9 

13 

• • 

1 S 1 1 • *4 

1507.6 

1506. *4 

1 • 1 936 

13 

3 

• • 

1525.7 

152*4. *4 

1523.3 

1 .212*4 

3 

PROVINCE  13  JUN  - SEP 


H80  1190  1500  1510  1520  1530  1510  1550  1560 


500 


1000 


1500 


2000 


£ 2500 
X 

^ 3000 


3500 


1000 


1500 


5000 


5500 

1180  1190  1500  1510  1520  1530  1510  1550  1560 

SOUND  SPEED  l M/SEC) 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1536.3 

10 

1536.5 

20 

1536.7 

30 

1536.8 

50 

1537.2 

75 

1532.0 

100 

1521.4 

125 

1514.5 

150 

1510.9 

200 

1506.5 

250 

1503.4 

300 

1500.6 

400 

1497.0 

500 

1493.7 

600 

1491.3 

700 

1490.1 

800 

1489.1 

900 

1488.6 

1000 

1488.4 

1100 

1488.8 

1200 

1489.3 

1300 

1489.8 

1400 

1490.1 

1500 

1490.4 

1750 

1491.6 

2000 

1493.4 

2500 

1499.9 

3000 

1507.3 

4000 

1523.4 

5000 

1541.3 

6000 

1560.3 

-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-1000 


-1500 


-5000 


-5500 


A- 1 03 


A- 104 


PROVINCE  13  OCT  - NOV 


temperature  k> 

depth 


( M ) 

MAX 

MEAN 

MIN 

ST  DEV 

0 

• • 

28.0 

26.8 

24.9 

.7810 

10 

• • 

26.0 

26.8 

24.9 

.7810 

20 

• • 

28.0 

26.7 

24.9 

.7902 

30 

• • 

28.0 

26.5 

24  • 4 

.8687 

*0 

• • 

2 7.9 

25.5 

| 9.6 

1.7993 

75 

• • 

27.2 

23 .2 

16.1 

2.6683 

I 00 

• • 

24.3 

20.0 

13.8 

2.4091 

12S 

• • 

23.3 

17.9 

|3.1 

1.9934 

iso 

• • 

21.5 

16.2 

12.5 

1.7190 

200 

• • 

17.7 

1 4 .0 

11.6 

1.2549 

2 So 

• • 

1 M • 6 

12.6 

1 1 • 1 

• 8250 

300 

• • 

13.0 

11.6 

10*6 

• 6669 

400 

• • 

1 1 -M 

10*1 

8.6 

.5661 

SOD 

• • 

10. 0 

9.0 

8.0 

.3990 

600 

• • 

8.8 

8.0 

7.2 

.3580 

700 

• • 

7.8 

7.3 

6.5 

.3093 

eoo 

• • 

7.2 

6.7 

6.1 

.2873 

900 

• • 

6.7 

6.1 

5.6 

• 2646 

1000 

• • 

6 • 1 

5*6 

5.3 

• 2062 

1 10o 

• • 

5.5 

5*2 

4.9 

• 1598 

1200 

• • 

5.  1 

4.8 

4.S 

.1564 

1300 

• • 

M • 7 

4.4 

4.1 

• 1 442 

I MOO 

• • 

M • 3 

4.0 

3.7 

• 1531 

1S0O 

• • 

3.9 

3.7 

3.4 

.1517 

I7S0 

• • 

3 • M 

3.0 

2.8 

.1359 

2000 

• • 

2.8 

2.5 

2.4 

• 1118 

2500 

• • 

2.1 

2.0 

1 .9 

.0510 

3000 

• • 

1.9 

1.8 

1 .6 

• 0®  1 4 

MOOO 

• • 

I .M 

1.3 

1 • 1 

• 1049 

5000 

• • 

1 • M 

1.4 

1.4 

• 0000 

SALINITY  (PPT) 


NUM 

MAX 

MEAN 

min 

ST  DEV 

30 

• • 

35*3 

34  • 9 

34.3 

• 289i 

30 

• • 

35.3 

34.9 

34.3 

.2874 

30 

• • 

35.3 

34.9 

34.3 

• 2896 

30 

• • 

35.3 

34.9 

34.3 

.2956 

30 

• • 

35.3 

34.9 

34.5 

• 2675 

30 

• • 

35*3 

35.1 

34.6 

• 1886 

30 

• • 

35.3 

35.1 

34.9 

• 0997 

30 

• • 

35*3 

35.  1 

34.9 

• 0877 

30 

• • 

35.3 

35.1 

35.0 

.0758 

30 

• • 

35.4 

35.1 

34.9 

• 0928 

30 

• • 

35.3 

35.0 

34.9 

• 0817 

30 

• • 

35.  1 

35.0 

34.9 

• 0556 

29 

• • 

35.0 

34.9 

34.8 

• 0557 

29 

• • 

34.9 

34.8 

34.7 

.0421 

29 

• • 

34.® 

34.® 

34.6 

• 0568 

29 

• • 

34.8 

34.7 

34.7 

• 0509 

28 

• • 

34*8 

34.7 

34.7 

• 0509 

2® 

• • 

34.8 

34.8 

34.7 

• 0508 

26 

• • 

34.8 

34  • ® 

34.7 

• 0508 

2® 

• • 

34.8 

34.7 

34.7 

.0496 

26 

• • 

34.8 

34.7 

34.7 

• 0471 

26 

• • 

34.8 

34.7 

34.7 

.0430 

25 

• • 

34.8 

34.7 

34.7 

.0458 

24 

• • 

34.® 

34.7 

34.7 

• 0442 

23 

• • 

34.8 

34.7 

34.7 

• 0422 

23 

• • 

34.8 

34.7 

34.7 

.0288 

20 

• • 

34.7 

34.7 

34.7 

• 0000 

1 6 

• • 

34.7 

34.7 

34.7 

• 0000 

6 

• • 

34.7 

34.7 

34.7 

• 0000 

1 

• • 

34.7 

34.7 

34.7 

• 0000 

VELOCITY  IM/SEC) 


NUM 

MAX 

MEAN 

MIN 

st  dev 

NUM 

30 

• • 

1541  . 

2 

1538.8 

1534.0 

1.5537 

30 

30 

• • 

1541. 

3 

1538.9 

1535.0 

1.5256 

30 

30 

• • 

1541. 

5 

1539.0 

1535.2 

1.5590 

30 

30 

• • 

1541. 

7 

1538.7 

1 534 . 3 

1.7209 

30 

30 

• • 

1 5 4 | . 

8 

1536.7 

1522.0 

4.2108 

30 

30 

• • 

1540* 

7 

1531.4 

1512.3 

6.8476 

30 

30 

• • 

1535. 

1 

1523.8 

1505.1 

6.7447 

30 

30 

• • 

1532. 

9 

1518.1 

1503. 1 

5.8000 

30 

30 

• • 

1528. 

8 

1513.5 

1501.6 

5.1755 

30 

30 

• • 

1 5 | 9 • 

3 

1507.4 

| 499 . 3 

4.1017 

30 

30 

• • 

1510. 

2 

1503.8 

|498.6 

2.8253 

30 

30 

• • 

1505. 

9 

1500.9 

1497.4 

2.3503 

30 

29 

• • 

1501. 

8 

1497.1 

1491.7 

2.0066 

29 

29 

• • 

1498. 

3 

1494.5 

|490.9 

l .4934 

29 

29 

• • 

1495. 

5 

1492.6 

1409.6 

1.3525 

29 

29 

• • 

1493. 

2 

1491.3 

1488.3 

1*1901 

29 

28 

• • 

1492. 

5 

1490.5 

J 488. 3 

1.1421 

28 

28 

• • 

1492. 

4 

1490. 1 

1487.0 

1.0616 

28 

26 

• • 

1491. 

6 

1489.8 

1488.3 

.8354 

26 

26 

• • 

1490* 

9 

1489.6 

1408.5 

.6370 

26 

26 

• • 

1490. 

7 

1489.6 

1408.4 

.6251 

26 

26 

• • 

1490. 

9 

1489.7 

1408.2 

• 6244 

26 

25 

• • 

1491  . 

0 

1489.9 

| 4 0 0 • 4 

.6410 

25 

24 

• • 

1491. 

2 

1490. 1 

1488.8 

• 6543 

24 

23 

• • 

1493. 

0 

1491.4 

1490.4 

• 57i0 

23 

23 

• • 

1495. 

0 

1493.6 

1492.0 

. 4701 

23 

20 

• • 

1500. 

3 

1499.9 

1499.3 

• 2300 

20 

16 

• • 

1507. 

9 

1507.4 

1506.7 

• 33|7 

16 

6 

• • 

1523. 

1 

1522.7 

1521.0 

• 5269 

6 

1 

• • 

1541. 

1 

1541.1 

1541 . 1 

• 0000 

1 

1460 

0 4*— 


1490 


PROVINCE  13  OCT -NOV 

1500  1510  1520  1530  1540 


1550 


500  - 


1C00  - 


1500  - 


2000  - 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1538.7 

10 

1538.9 

20 

1539.1 

30 

1539.1 

50 

1535.8 

75 

1528.3 

100 

1525.2 

125 

1518.7 

150 

1513.6 

200 

1507.4 

250 

1504.7 

300 

1501.9 

400 

1496.6 

500 

1494.5 

600 

1493.1 

700 

1491.3 

800 

1490.1 

900 

1489.7 

1000 

1489.6 

1100 

1489.7 

1200 

1489.7 

1300 

1489.5 

1400 

1489.5 

1500 

1489.7 

1750 

1491.1 

2000 

1493.2 

2500 

1499.8 

3000 

1507.3 

4000 

1523.4 

5000 

1541.3 

6000 

1560.3 

1560 

—4-0 


-500 


-1000 


-1500 


-2000 


-2S00 


-3000 


-3500 


:4000 


-4500 


-5000 


5500 


1510  1520 

SOUND  SPEED  (M/SEC) 


1560 


A- 105 


A- 106 


PROVINCE  14  DEC  - FEB 


TEMPERATURE  (Cl 

DEPTH 


( M ) 

MAX 

MEAN 

MIN 

ST  DEV 

0 

• • 

2B.9 

27. S 

2S.2 

.9979 

10 

• • 

29,0 

27.8 

25. 2 

.9990 

20 

• • 

2 8*9 

27.8 

25.2 

• 9686 

30 

• • 

28.8 

27.1 

28.3 

1 .1599 

so 

• • 

28.3 

26.0 

20.3 

1 .8067 

75 

• • 

27.7 

28 .2 

19.1 

1 .8388 

1 00 

• • 

25.9 

22.7 

1 8. 3 

1 .5207 

125 

• • 

28.3 

21.5 

17.8 

1.8176 

iso 

• • 

22.6 

20.8 

15.  | 

1.55Q9 

200 

• • 

20.9 

18.3 

13.7 

1.5815 

2S0 

• • 

19.0 

16.6 

12.2 

1.8612 

300 

• • 

17.8 

18.7 

1 1 .0 

1 .8286 

80o 

• ♦ 

15.1 

12.0 

9.2 

1.1755 

soo 

• • 

13.7 

10.0 

8.0 

1.0010 

600 

• • 

11.9 

8.5 

6.8 

1 .0089 

700 

• • 

10*0 

7.3 

6.8 

.7157 

aoo 

• • 

8.6 

6.3 

5.7 

• 5566 

900 

• • 

7.8 

5.6 

5.2 

. 8369 

1000 

• • 

6.5 

5.2 

8.7 

.3759 

i 100 

• • 

5.8 

8.8 

8.3 

.3323 

1200 

• • 

5.2 

8.5 

8.0 

.2801 

1300 

• • 

8.7 

8 • 1 

3.7 

• 2503 

1M00 

• ♦ 

8.2 

3.8 

3.8 

• 2136 

isoo 

• • 

3.9 

3.5 

3.1 

.1798 

1750 

• • 

3.2 

2*9 

2.7 

.1560 

2000 

• • 

2*6 

2.S 

2.  1 

.1219 

2S0O 

• • 

2.  1 

1.9 

1 .7 

• 1327 

3000 

• • 

1 .9 

1.7 

1 .6 

.0991 

sooo 

• • 

1.8 

1 .8 

1 .3 

• 0516 

SALINITY  ( PPT I 


NUM 

max 

MEAN 

MIN 

ST  OEV 

28 

• • 

35.2 

38.7 

38.2 

• 3109 

28 

• • 

35.2 

38.7 

38.2 

.2909 

28 

• • 

35*2 

38.7 

38.2 

.2938 

28 

• • 

35*2 

38.8 

38.2 

• 2872 

28 

• • 

35.2 

38.8 

38.2 

• 2586 

28 

• • 

35.3 

35.0 

38.8 

• 2183 

28 

• • 

35.5 

35.1 

38.  a 

• 1988 

28 

• • 

35*6 

35.2 

38.9 

• 1938 

28 

• • 

35.7 

35.3 

38.9 

.2038 

28 

• • 

35.8 

35.8 

38.9 

• 2233 

28 

• • 

35.7 

35.8 

35.  1 

.2077 

27 

• • 

35.6 

35.8 

35.0 

• 1575 

26 

• • 

35.8 

35. 1 

38.8 

• 1350 

26 

• • 

35.2 

38.9 

38.7 

• 1116 

26 

• • 

35*0 

38.7 

38.6 

• 0868 

26 

• • 

38  • 9 

38.6 

38.5 

.0762 

26 

• • 

38.8 

38.6 

38.5 

.0752 

25 

• • 

38.8 

38.7 

38.5 

• 0618 

25 

• • 

38.7 

38.7 

38.6 

.0332 

25 

. • 

38.8 

38.7 

38.6 

• 0351 

25 

• • 

38 . 8 

38.7 

38.6 

• 0289 

25 

• • 

38.8 

38.7 

38.6 

• 0289 

28 

• • 

38.8 

38.7 

38.6 

• 0359 

28 

• • 

38.8 

38.7 

38.6 

• 0808 

21 

• • 

38.8 

38.7 

38.6 

• 056  1 

l 7 

• • 

38 . 8 

38.7 

38.7 

• 0870 

1 1 

• • 

38.8 

38.7 

38.7 

• 0522 

8 

• • 

38.8 

38.7 

38.7 

.0535 

6 

• • 

38.8 

38.7 

38.7 

• 0580 

VELOCITY  IH/SEcI 


NUM 

MAX 

MEAN 

MtN 

ST  DEV 

NUM 

28 

• • 

1583.3 

1580. 1 

1535.5 

2.1039 

28 

28 

• • 

1583.6 

1580.2 

1535.7 

2.0035 

28 

28 

• • 

1583.6 

1580.2 

1535.9 

2.0052 

28 

28 

• • 

1583.5 

1539.8 

1533.8 

2.8686 

28 

28 

• • 

1582.7 

1537.7 

1523.0 

8.1170 

28 

28 

• • 

1581.9 

1538.1 

1521*2 

8.3332 

28 

28 

• • 

1538.5 

1530.6 

1 5 1 9 . 6 

3.7535 

28 

28 

• • 

1535.0 

1528.3 

l 5 i 7 • 5 

3.6338 

28 

28 

• • 

1531.5 

1525.9 

1510.8 

8.3108 

28 

20 

• • 

1528.0 

1521.0 

1506.6 

8 .6289 

28 

20 

• • 

1523.9 

1516.0 

1502.5 

8. 59i 0 

28 

27 

• • 

1520*0 

1511.0 

1898.0 

8.6079 

27 

26 

• • 

1518.5 

1508.2 

| 893.0 

8. 1587 

26 

26 

• • 

1 5 l 1*5 

1898.5 

1890.6 

3.9950 

26 

26 

• • 

1506.9 

1898.3 

1 887.7 

3.8112 

26 

26 

• • 

1501*8 

1891.1 

1807.7 

2.8209 

26 

26 

• • 

1898.0 

1888*8 

1 886.6 

2. 1997 

26 

25 

• • 

1895.2 

1808.0 

1806.2 

1.7733 

25 

25 

• • 

1893.2 

1887.0 

1885.9 

1 .5076 

25 

25 

• • 

1892. 1 

1808.0 

1 885.0 

1.3696 

25 

25 

• • 

1891.2 

1888.2 

1806.2 

1 • 1706 

25 

25 

• • 

1890.6 

1888.5 

1806.6 

1 *0805 

25 

28 

• • 

1890.5 

1888.8 

1807.3 

• 8632 

28 

28 

• • 

1890*8 

1809.3 

1807.7 

. 7379 

28 

2 1 

• • 

1892.3 

1891.1 

1890.  1 

.6523 

21 

17 

• • 

1898. 1 

1893.8 

1891.0 

.5283 

17 

1 1 

• • 

1500.0 

1899.6 

1898.5 

.3995 

1 1 

8 

• • 

1507.9 

1507.1 

1 506 • 6 

.3802 

8 

6 

• • 

1523.3 

1523. 1 

1522.7 

• 2385 

6 

PROVINCE  14  DEC  - FEB 


H80  1490 


1500 


1511 


1520 


1540 


500  - 


1U00  - 


1500  - 


2000 


2500  - 


3500  - 


4000  - 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1542.2 

10 

1542.1 

20 

1540.9 

30 

1540.6 

50 

1536.6 

75 

1532.4 

100 

1531.3 

125 

1529.8 

150 

1529.5 

200 

1525.3 

250 

1519.1 

300 

1512.7 

400 

1505.7 

500 

1498.7 

600 

1494.8 

700 

1491.4 

800 

1488.9 

900 

1488.3 

1000 

1488.1 

1100 

1488.4 

1200 

1488.6 

1300 

1488.8 

1400 

1489.1 

1500 

1489.6 

1750 

1491.3 

2000 

1493.6 

2500 

1499.7 

3000 

1507.4 

4000 

1523.1 

5000 

1541.2 

6000 

1560.0 

-500 


-1000 


-1500 


-2000 


-2500 


-3000 


-3500 


-4000 


4500  - 


-4500 


5000  - 


-5000 


5500  

1480  1490  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1540 


1550 


■5500 


1560 


A-107 


A-108 


PROVINCE  14  MAR  - 


TEMPERATURE  tC) 

DEPTH 


(Ml 

MAX 

MEAN 

MIN 

«;T  DEV 

0 

• • 

29.0 

27.  5 

29.9 

1 .2192 

10 

• • 

29.0 

27.5 

29.9 

1.2038 

20 

• • 

29.0 

27.9 

2 9.9 

1 • i 70H 

30 

• • 

28.7 

27.3 

29.9 

1.1*09 

50 

• • 

28.7 

26.9 

29.9 

1 . 1002 

75 

• • 

26.6 

29.5 

22.9 

1 . 1 57 | 

100 

• • 

25.1 

22.  S 

21.3 

• 8397 

125 

• • 

23.0 

20  • 9 

1 9 . 9 

• 8810 

ISO 

• • 

2 1 • 9 

19.7 

17.7 

I .0*86 

200 

• • 

20.3 

17.9 

IS. 3 

1.2727 

2S0 

• • 

18.9 

16.0 

| 3.6 

1 .9600 

300 

• • 

17.5 

19.3 

12. 5 

1.3279 

MOO 

• • 

15.0 

12*0 

10. M 

1.0093 

500 

• • 

1 2 • a 

1 0 • M 

9.0 

• 9063 

600 

• • 

10.9 

8.9 

7.7 

• 8 7 1 9 

700 

• • 

9.8 

7.6 

6.6 

.7805 

800 

• • 

8.3 

6.5 

5.7 

.5291 

900 

• • 

6.8 

5*8 

5.3 

.3839 

1000 

• • 

6.0 

5.2 

9.7 

• 3203 

1 100 

• • 

5.9 

9.8 

9.3 

• 300  9 

1200 

• • 

5.0 

9.9 

3.9 

.3258 

1300 

• • 

H • 7 

9.0 

3.5 

.3356 

IHOO 

• • 

9.3 

3.7 

3.2 

.3066 

1500 

• • 

9.0 

3.9 

3.0 

• 2*65 

1750 

• • 

3.2 

2.8 

2.6 

.2009 

2000 

• • 

2.7 

2*9 

2.2 

. IM01 

2500 

• • 

2.0 

1.9 

1.8 

.0786 

3000 

• • 

1 .8 

1 • 8 

1 .7 

• OMOB 

9000 

• • 

1.3 

1 *3 

1.3 

• oooo 

SALINITY  (PPT» 


NUM 

MAJ 

MEAN 

MIN 

ST  OEV 

3* 

• • 

35.0 

39.6 

39.2 

.2957 

36 

• • 

35.0 

39.6 

39.2 

.2399 

36 

• • 

35.0 

39.6 

39.2 

.22*3 

3* 

• • 

35.1 

39.7 

39.2 

• 2335 

36 

• • 

35.2 

39.8 

39.2 

• 2298 

36 

• • 

35*3 

35.0 

39.9 

.2098 

3* 

• • 

35.5 

35.  1 

39.7 

• 1876 

3* 

• • 

35.5 

35.3 

35.0 

• 1539 

36 

• • 

35.6 

35.3 

35.0 

• 1*87 

36 

• • 

35.7 

35.9 

35.1 

.1730 

3* 

• • 

35.7 

35.9 

35.1 

• 1903 

36 

• • 

35.7 

35.3 

39.8 

• 2099 

36 

• • 

35.9 

35.1 

39.8 

• 19*9 

3* 

• • 

35.3 

39.9 

39.8 

• 12*0 

35 

• • 

35.1 

39.8 

39.6 

• 10*5 

35 

• • 

35.0 

39.7 

39.5 

• 0893 

39 

• • 

39.9 

39.6 

39.5 

• 0783 

30 

• • 

39.8 

39.6 

39.5 

• 0728 

29 

• • 

39.7 

39.7 

39.5 

• 0*32 

28 

• • 

39.7 

39.7 

39.5 

• 0559 

22 

• • 

31.7 

39.7 

39.5 

• 0581 

21 

• • 

39.7 

39.7 

39.6 

• 0936 

20 

• • 

39.7 

39.7 

39.6 

• 0366 

20 

• • 

39.7 

39.7 

39.6 

• 0229 

19 

• • 

39.8 

39.7 

39.6 

• 0333 

1* 

• • 

39.8 

39.7 

39.7 

.0392 

11 

• • 

39.8 

39.7 

39.7 

• 0302 

6 

• • 

39.7 

39.7 

39.7 

• 0000 

1 

• • 

39.7 

39.7 

39.7 

• 0000 

VELOCITY  IH/SEcI 


NUM 

MAX 

mean 

MlN 

ST  DEV 

NUM 

36 

• . 

|SR3'i 

1590. 

j 

1533.3 

2.6575 

36 

36 

• • 

|S*t3.8 

1590. 

3 

1533.6 

2.6175 

36 

36 

• • 

|S«O.Y 

1590. 

3 

1 5 33 • 7 

2*5563 

36 

36 

• • 

|S*t3.5 

1590. 

2 

1 533 • 8 

2.5071 

36 

36 

• • 

1 5H3  • 7 

1538. 

7 

|S39. | 

2*3982 

36 

36 

• • 

1 SJV  * 7 

1539. 

8 

l 5 30 • 1 

2.6172 

36 

36 

• • 

1537.0 

1530. 

9 

1527.2 

2*0293 

36 

36 

• • 

1532. 1 

1527. 

0 

1522.6 

2.3590 

36 

36 

• • 

I 52 V . 6 

1529. 

2 

1 S 1 8. 5 

3.0919 

3* 

36 

• • 

IS24.7 

1 5 1 * • 

9 

1511.7 

3.8126 

36 

36 

• • 

1523.6 

1519. 

9 

1 Sq7 . 2 

9.6717 

36 

36 

• • 

1520.  <t 

1510. 

5 

1 SO  9 • 1 

9.969  1 

36 

36 

• • 

1 5 I S. 2 

1509. 

2 

l 998 . 2 

3.5929 

36 

36 

• • 

|5oa.<t 

1999. 

7 

1999.5 

3.3777 

36 

35 

• • 

1 503.5 

1995. 

6 

1991.3 

3.3296 

35 

35 

• • 

ISOO.8 

1992. 

6 

1988.6 

3.0973 

35 

39 

• • 

IR96.8 

1990. 

0 

1986.7 

2.09|0 

39 

30 

• • 

IRV2.7 

1988. 

8 

1 986.6 

1 .5910 

30 

29 

• • 

1 **.  1 . 3 

1968. 

1 

1985.8 

1.39io 

29 

28 

• • 

IH90.3 

1968. 

0 

1965.7 

1.2878 

28 

22 

• • 

MV0.5 

1 987  . 

9 

1985.8 

1.3919 

22 

21 

• • 

l*t»0.8 

1968. 

1 

1985.9 

1.9539 

21 

20 

• • 

1 *»»  I . 1 

1988. 

5 

1 9 8*  • 2 

1.3061 

20 

20 

• • 

IRVI.3 

1989. 

0 

1987.2 

1 • 1500 

20 

19 

• • 

IHV2.2 

1990. 

6 

1 9 69 • 9 

.6595 

1 9 

16 

• • 

l H9R. 2 

1993. 

| 

1992.3 

.5939 

1* 

1 1 

• • 

IRVV.T 

1999. 

5 

1999.0 

.3993 

11 

6 

• • 

1 S07 . 6 

1507. 

5 

1507.9 

.0817 

6 

1 

• • 

1522.8 

1522. 

8 

1522.8 

• 0000 

1 

DEPTH  (M) 


PROVINCE  14  MAR  — MAY 


500  - 


1000  - 


1E00  - 


2000  - 


2500  - 


3000  - 


3500  - 


4000: 


4500  - 


5000- 


5500 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1541.9 

10 

1541.8 

20 

1541.7 

30 

1541.5 

50 

1538.5 

75 

1534.4 

100 

1530.1 

125 

1526.6 

150 

1522.5 

200 

15163 

250 

1511.2 

300 

1507.6 

400 

1503.2 

500 

1498.1 

600 

1493.3 

700 

1490.0 

800 

1488.4 

900 

1488.0 

1000 

1488.0 

1100 

1488.0 

1200 

1488.4 

1300 

1488.8 

1400 

1489.1 

1500 

1489.4 

1750 

1491.2 

2000 

1493.3 

2500 

1499.5 

3000 

1507.4 

4000 

1523.1 

5000 

1541.2 

6000 

1560.3 

-500 


■1000 


-1500 


-2000 


-2500 


-3000 


-3500 


r4000 


-4500 


-5000 


1480 


1 1 1 1 1 1 1 1 

1510  1520  1530 

SOUND  SPEED  (M/SEC) 


5500 


1560 


A- 109 


A- 1 10 


PROVINCE  14  JUN  - SEP 


TEMPERATURE  (Cl 

DEPTH 


(Ml 

MAX 

MEAN 

min 

ST  DEV 

0 

• • 

26.1 

2 M • 7 

22.6 

. 8 1 M 6 

10 

• • 

26.2 

2M.7 

22.6 

• 8221 

20 

• • 

26 .2 

2M.7 

22.6 

.8177 

30 

• • 

26.2 

2 M • 7 

22.6 

• 807M 

50 

• • 

25.8 

2M  .6 

22*5 

.7939 

75 

• • 

25.5 

2M  *0 

21.6 

• 9166 

100 

• • 

2M.I 

22-6 

19. 6 

1 . 02  M 3 

125 

• • 

23.2 

21.3 

18. 1 

1.0*38 

ISO 

• • 

22.5 

20. 1 

17.0 

1.  1369 

20o 

• • 

21.1 

18.0 

I5.S 

1.3357 

250 

• • 

|9.6 

16.3 

13.9 

1.M331 

300 

• • 

1 7.6 

1 M • 7 

I 2 . 6 

1 .3260 

MOO 

• • 

1 M • 2 

12.2 

10.0 

1 •04*67 

500 

• • 

1 2 . 0 

1 0 • M 

8.5 

1.0086 

600 

• • 

10.6 

8.9 

7.5 

.9967 

700 

• • 

9.0 

7.6 

6.5 

• 8M  26 

800 

• • 

7.6 

6.6 

5.7 

• 5835 

900 

• • 

6.5 

5.8 

5.3 

• 3309 

1000 

• • 

5.9 

5.2 

M • 8 

. 2393 

1 100 

• • 

5.2 

M ■ 8 

M • 5 

.2020 

1200 

• • 

M.6 

M • M 

M.O 

• 2250 

1300 

• • 

M • 5 

M.O 

3.6 

• 2M7  | 

1 MOO 

• • 

M.2 

3.7 

3 • M 

.2M07 

1500 

• • 

3.9 

3 • M 

3.1 

.2269 

I750 

• • 

3.6 

2.9 

2.6 

• 2101 

2000 

• • 

3.3 

2 • M 

2.2 

• 2 M M 9 

2500 

• • 

2.7 

2.0 

1.8 

• 2086 

3000 

• • 

2.  1 

1.8 

1 .7 

• 1 188 

MOOO 

• • 

1 .3 

1 • 3 

1 • 1 

• 0756 

SALINITY  (PPT) 


NUM 

MAX 

MEAN 

MIN 

ST  QEV 

37 

• • 

35*3 

3 M • 8 

3M.M 

.2)30 

37 

• • 

35.3 

3M.8 

3M.M 

• 2128 

37 

• • 

35*3 

3M.8 

3M.M 

.2085 

37 

• • 

35.3 

3M.8 

3M.M 

.2132 

37 

• • 

35.3 

3M.8 

3M.M 

.2137 

37 

• • 

35.3 

35.0 

3M.8 

• 177h 

37 

• • 

35. M 

35.| 

3 M • 8 

• 1300 

37 

• • 

35.5 

35.3 

35.1 

. 100M 

37 

• • 

35.6 

35. M 

35.2 

• 1 l 96 

37 

• • 

35.7 

35. M 

35.2 

. 1387 

36 

• • 

35.7 

35  • M 

35.1 

. 17M3 

38 

• • 

35*8 

35. M 

35.0 

• 1966 

36 

• • 

35.3 

35.1 

3H  • 9 

• 1327 

38 

• • 

35.  1 

3M.9 

3 M • 7 

.1280 

38 

• * 

3M.9 

3M  • 7 

3 M • 8 

• 0910 

38 

• • 

3m  • 7 

3M.7 

3 M • 5 

• 0807 

35 

• • 

3M  • 7 

3M.6 

3 M • 5 

.0598 

35 

• • 

3M  • 7 

3 M • 6 

3M.5 

• 0811 

35 

• • 

3 M • 7 

3M  • 7 

3M . 8 

• 0M90 

3M 

• • 

3M.7 

3M.7 

3M.8 

• 0M75 

32 

• • 

3M.7 

3M.7 

3M.8 

• OMMO 

32 

• • 

3M.7 

3M.7 

3M.8 

• 0389 

28 

• • 

3 M * 8 

3M.7 

3 M • 6 

• 0272 

28 

• • 

3M.7 

3M.7 

3M.8 

• 0189 

28 

• • 

3M.7 

3M.7 

3 M . 7 

• 0000 

1 8 

• • 

3 M • 7 

3M.7 

3 M • 7 

• 0000 

15 

* • 

3M.8 

3M.7 

3 M • 7 

• 0352 

13 

• • 

3M.7 

3M.7 

3 M • 7 

• 0000 

7 

• • 

3M.7 

3 M • 7 

3 M • 7 

• 0000 

VELOCITY  CM/SEc) 


NUM 

MAX 

MEAN 

MlN 

st  dev 

num 

37 

• • 

1 536 • 9 

1533.9 

1529.1 

1 *82m9 

37 

37 

• • 

1537.1 

1S3R.0 

1 529. 2 

1.8260 

37 

37 

• • 

1 537 . 3 

153M.2 

1 S29, 9 

1 .8105 

37 

37 

• • 

1537.5 

1 5 3 M • 3 

| 529, 6 

1*78*2 

37 

37 

• • 

1537.2 

153M.N 

1529.7 

1.7360 

37 

37 

• • 

1536.7 

1533.5 

1527.9 

2.1305 

37 

37 

• • 

1SJ9.9 

1530.9 

1523.0 

2.53H 

37 

37 

• • 

1 532. 6 

1528.0 

1 5 1 9. 0 

2.9125 

37 

37 

• • 

1531.6 

1525.3 

1516.2 

3.I8|| 

37 

37 

• • 

|528.9 

1520. M 

1512.6 

3.9760 

37 

38 

• • 

1525.8 

1515.9 

1 50*. 2 

M • 57  66 

36 

36 

• • 

1 520 • 9 

1511.6 

1S09.S 

M.M097 

36 

36 

• • 

15||.7 

I 50  M . 7 

1997.0 

3.7275 

36 

36 

• • 

1 505 • 8 

1500.0 

1992.7 

3.7973 

36 

36 

• • 

1502.2 

IM96.0 

1990.3 

3.8M0S 

36 

36 

• • 

1998.0 

1 M 9 2 . 6 

1988.3 

3.260M 

36 

35 

• • 

1999.0 

1M90.0 

| 986.5 

2.2819 

35 

35 

• • 

1991.3 

1 M 8 8 . 6 

1986.5 

1.3289 

35 

35 

• • 

1990.6 

1MB7.9 

1984. 1 

• 9M  7 1 

35 

3M 

• • 

1989.8 

I M87. 9 

1984.5 

.8969 

3M 

32 

• • 

1989.8 

IM87.9 

1984.9 

• 9M  H8 

32 

32 

• • 

1990.2 

1 M8  8 # 1 

1986.1 

1 • 02  3M 

32 

28 

• • 

1990.9 

1M88.S 

1987.| 

.9826 

26 

28 

• • 

1990.9 

1 M89.0 

1987.6 

• 968H 

28 

26 

• • 

1993.8 

1M90.7 

|989.<» 

• 89«(6 

26 

16 

• • 

1996.8 

IM93.2 

1992.3 

1.0175 

16 

15 

• • 

1502.8 

1M99.9 

1999.0 

• 874(9 

IS 

13 

• • 

1508.9 

1507.6 

1S07. 1 

• M8  | 6 

13 

7 

• • 

1523. 1 

1522.8 

1522. 1 

• 3259 

7 

PROVINCE  14  JUN  - SEP 


1480  1490 

0 -I 


1540 


1550 


1000  - 


1500  - 


2000  - 


5000- 


I 


1560 

to 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1533.2 

10 

1533.4 

20 

1533.6 

30 

1533.8 

50 

1534.1 

75 

1534.5 

100 

1533.3 

125 

1529.3 

150 

1525.5 

200 

1517.7 

250 

1514.6 

300 

1509.9 

400 

1502.2 

500 

1497.0 

600 

1492.5 

700 

1489.3 

800 

1488.4 

900 

1487.9 

1000 

1487.8 

1100 

1487.6 

1200 

1487.6 

1300 

1487.8 

1400 

1488.2 

1500 

1488.6 

1750 

1490.3 

2000 

1493.0 

2500 

1499.6 

3000 

15073 

4000 

1523.1 

5000 

1541.3 

6000 

1560.3 

•1000 


■ISOLi 


-2000 


■2500 


-3000 


-3500 


-4000 


-4500 


5000 


5500 


1460  1490  1500  1510  1520  1530 

SOUND  SPEED  (M/SEC) 


1540 


1550 


1560 


A-111 


A-l  1 2 


PROVINCE  14  OCT  — NOV 


TEMPERATURE  (C) 

DEPTH 


C M 1 

MAX 

MEAN 

M|N 

ST  DEV 

0 

• • 

2 6.2 

25.9 

23.8 

• 5902 

10 

• • 

24.1 

26. M 

23.8 

.5477 

20 

• • 

24.0 

25.2 

23.5 

• 4298 

30 

• • 

25.9 

2 9.9 

22.5 

• 8435 

so 

• • 

25. 6 

2 9.1 

22.3 

.79|0 

75 

• • 

29.8 

23.9 

21.8 

.4929 

1 00 

• • 

23.9 

22*9 

21. M 

.4924 

1 25 

• • 

23.3 

22.2 

20.8 

.7470 

iso 

• • 

22.7 

21.2 

19.9 

.8304 

200 

• • 

20. S 

18.9 

17.  9 

• 8185 

2S0 

• • 

18.2 

14.7 

15.  9 

.7290 

300 

• • 

IS. 7 

19.8 

13.9 

• M 9 9 1 

MOO 

• • 

13.2 

12.3 

11.7 

• 9 7 8 1 

son 

• • 

1 1 .8 

10.4 

9.4 

• 70  97 

400 

• • 

11*1 

9.0 

7.8 

.8936 

700 

• • 

7.8 

7.3 

4.7 

.3972 

800 

• • 

6.7 

4.3 

5.9 

.2591 

900 

• • 

5.9 

5*7 

5.9 

• 1497 

1000 

• • 

5.3 

5.1 

9.8 

. | 9 9 9 

1 100 

• • 

5.0 

9.7 

9.9 

• 1955 

1200 

• • 

9.5 

9.3 

9*1 

.1509 

1 300 

• • 

9.2 

9.0 

3.8 

• noi 

1900 

• • 

3.9 

3.7 

3.5 

• 1317 

tsoo 

• • 

3.4 

3.9 

3.2 

.1197 

1750 

• • 

2.9 

2.8 

2.7 

• 0814 

2000 

• • 

2.4 

2.5 

2.2 

• 1 188 

2S00 

• • 

2.1 

2.0 

1 .8 

.1113 

3000 

• • 

1 .9 

1*8 

1*4 

• 1 169 

9000 

• • 

1 • 9 

I . 3 

1 . 1 

• 1190 

SALINITY  (PPT) 


NUM 

max 

MEAN 

m?n 

ST  DC V 

1 9 

• • 

35.3 

35.2 

35.  1 

.0494 

19 

• • 

35.3 

35.2 

35.2 

• 0949 

1 9 

• • 

35.3 

35.2 

35.2 

• 0519 

19 

• • 

35.3 

35.2 

35.  1 

• 041  1 

I 9 

• • 

35.3 

35.2 

35.0 

• 0829 

19 

• • 

35.9 

35.2 

35.0 

• 1014 

1 9 

• • 

35.9 

35.1 

35.0 

• 1019 

1 9 

• • 

35.5 

35.2 

35.  1 

• 1072 

1 9 

• • 

35.5 

35.3 

35.2 

• 0975 

19 

• • 

35.6 

35.9 

35.2 

• 1051 

1 9 

• • 

35.4 

35.9 

35.2 

• 1328 

13 

• • 

35.4 

35.9 

35.  1 

• 154| 

1 3 

• • 

35.3 

35.2 

35.1 

• 0748 

13 

• • 

35.1 

39.9 

39.8 

• 1050 

1 1 

• • 

35.0 

39.7 

39.4 

• 1034 

10 

• • 

39.7 

39.4 

39.4 

.0922 

10 

• • 

39.7 

39.4 

39.4 

• 0922 

10 

• • 

39.7 

39.4 

39.4 

.0514 

10 

• • 

39*7 

39.7 

39.4 

• 0514 

10 

• • 

39*7 

39.7 

39.4 

• 0983 

10 

• • 

39.7 

39.7 

39.4 

.0922 

10 

• • 

39.7 

39.7 

39.7 

.0000 

10 

• • 

39.7 

39.7 

39.7 

• 0000 

10 

• • 

39*7 

39.7 

39.7 

.0000 

10 

• • 

39.7 

39.7 

39.7 

• 0000 

8 

• • 

39.7 

39.7 

39.7 

• 0000 

7 

• • 

39.7 

39.7 

39.7 

• 0000 

4 

• • 

39*7 

39.7 

39.7 

• 0000 

5 

• • 

39.7 

39.7 

39.7 

• 0000 

VELOCITY  (M/SEc) 


NUM 

MAX 

MEAN 

mIN 

ST  DEV 

19 

• • 

1537.8 

1534.| 

1532.2 

1.9090 

1 9 

• • 

1537.8 

1534.2 

1532.3 

1 • 34o  7 

19 

• • 

1537.8 

1535.9 

1531.7 

1.5395 

19 

• • 

1537.8 

1535.3 

|529.7 

2.0395 

19 

• • 

1537.3 

1533.8 

1529.9 

1.9227 

19 

• • 

1S3S.6 

1532.5 

1528.4 

1.4731 

19 

• • 

1 53H . | 

1531.4 

1527.9 

1.5703 

19 

• • 

1533.1 

1530.2 

1524.9 

1*8993 

19 

• • 

1531.0 

1528.2 

1529.4 

2.1 000 

19 

• • 

1527.1 

1522.9 

1 5 1 8 . 2 

2.3Sg| 

19 

• • 

1521.5 

1517.3 

1513.0 

2.2099 

13 

• • 

1 5 | 5. 2 

1512. 1 

1508.9 

1.7769 

13 

• • 

1 500.6 

1505.1 

1503.0 

1.7234 

13 

• • 

1505. 1 

1500.7 

1994.8 

2.4923 

1 1 

• • 

1 5o*t  • 1 

1994.1 

| 9 9 1 • 5 

3. 1825 

10 

• • 

l*t?3.8 

1991.5 

| 9 8 8 . 9 

1 . 3444 

10 

• • 

1090.3 

1989. | 

1987.9 

.9929 

10 

• • 

1089.0 

1988.1 

1987.0 

.4377 

10 

• • 

1088.3 

1987.4 

1984.9 

• 5395 

10 

• • 

1088.8 

1987.7 

1984.3 

• 7885 

10 

• • 

1088.6 

1987.8 

1984.4 

• 4767 

10 

• • 

(089.0 

1988.0 

1987.1 

.5122 

10 

• • 

1089.1 

1988.3 

1987.4 

• 9499 

10 

• • 

1089.6 

1988.8 

1988.1 

. 9849 

10 

• • 

1091.1 

1990.5 

1989.9 

.3840 

8 

• • 

1093.7 

1993.2 

1992.2 

.9960 

7 

• • 

1500.3 

1999.8 

1999.0 

.9860 

4 

• • 

1508. | 

1507.4 

1504.9 

. 9994 

5 

• • 

1523.2 

1522.7 

1522.2 

• 9159 

num 

19 

|9 

1 *♦ 

19 

l4* 

I4* 

19 

19 

I 9 

l4* 

l4* 

13 

13 

13 

1 1 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

a 

7 

4 

S 


PROVINCE  14  OCT  - NOV 


1480  1490 

0 


500  - 


1000  - 


1500  - 


5000  - 


5500- 


1540 


1550 


1560 


DEPTH 

VELOCITY 

(M) 

(M/SEC) 

0 

1536.6 

10 

1536.6 

20 

1536.5 

30 

1536.3 

50 

1534.1 

75 

1532.9 

100 

1532.1 

125 

1530.6 

150 

1528.2 

200 

1521.5 

250 

1515.7 

300 

1511.2 

400 

1505.9 

500 

1501.1 

600 

1496.1 

700 

1492.6 

800 

1490.1 

900 

1488.4 

1000 

1487.8 

1100 

1488.2 

1200 

1488.3 

1300 

1488.2 

1400 

1488.2 

1500 

1488.4 

1750 

1490.3 

2000 

1492.8 

2500 

1499.5 

3000 

1507.4 

4000 

1523.1 

5000 

1541.2 

6000 

1560.3 

-500 


•1000 


-1500 


-2000 


-2500 


-3000 


-3500 


:4000 


-4500 


-5000 


5500 


1480  1490 


1510  1520 

SOUND  SPEED  (M/SEC) 


1560 


A-113 


APPENDIX  B:  BOTTOM  CONJUGATE  DEPTH  AND  DEPTH  EXCESS  CONTOUR 

CHARTS  ARRANGED  BY  SEASON 


B-l 


latitude: 


DEPTH  (m) 

BOTTOM  CONJUGATE  DEPTH 

DEPTH  EXCESS 


WESTERN  INDIAN  OCEAN 
BOTTOM  CONJUGATE  DEPTH 
SEASON  ONE  (DEC-FEB) 


RRRBIR 


SOMALIA 


RFRICfl 


NO  O^TA 

NAZARETH 
, bank 


MADAGASCAR 


30°  N 


25  N 


20  N 


35*  E 


15  S 


20*  S-) 


35*  E 


50*  E 


50*  E 


55*  E 60*  E 


55*  E 60*E 


65  E 


65*  E 


75"  E , 

— 1-30  N 


■25  N 


20°  N 


75  E 


40°  E 


40°  i 


45°  E 


45*  E 


70°  E 


70  E 


LONGITUDE 


B-3 


LATITUDE 


MflDflSRSCRR 


35°  E 40°  E 45*  C 50°  E 55°  E 6Q°E  65°  E 70°  E 


u 

30  N 


DEPTH  (m) 

BOTTOM  CONJUGATE  DEPTH 

— -DEPTH  EXCESS 


INDIR 


■ 20  N 


30  N 


25"  N 


25  N 


WESTERN  INDIAN  OCEAN 
BOTTOM  CONJUGATE  DEPTH 
SEASON  TWO  (MAR  -MAY) 


A l 


20  N 


SuMnL 1 R 


RPR  ICR 


35“ E 40  £ 


45  r 


50  E 55  E 60  E 

LONGITUDR 


65  E 70  E 


75  E 


B-4 


LONG  I TUDF. 


B-5 


LATITUDE 


35°  E 40°  E 45°  E 50°  E 55°  E 60°  E 65°  E 70°  E 


U N 


DEPTH  <m) 

BOTTOM  CONJUGATE  DEPTH 

OEPTH  EXCESS 


25°  N - 


INDIA 


WESTERN  INDIAN  OCEAN 
BOTTOM  CONJUGATE  DEPTH 
SEASON  FOUR  (OCT-NOV) 


20  N 


Si  HALlfl 


AFRICA 


20  S 


35°  E 40°  E 45°  E 


50  E 55  E 60  E 

LONGITUDE 


65°  E 70*  E 


75  E 0 
-30  N 


-25  N 


20  5 


75  E 


B-6 


APPENDIX  C:  NEAR-SURFACE  PARAMETER  CONTOUR  CHARTS  BASED  ON 
BT  DATA  ARRANGED  BY  SEASON 


C-i 


LATITUDE 


LONGITUDE 


C-3 


LATITUDE 


C-4 


LATITUDE 


55  E 

LONGITUDE 


i 


C-5 


LATITUDE 


RRRBIR 


MADAGASCAR 


GRADIENT  (m/»«c/10  m) 


75  E 0 
30  N 


- 25°  N 


20  N 


45°  E 


55°  C 


6S*C 


0 35  E 40  E 


50  E 


60  E 


70  E 


\ 


25  N ■ 


L 


NDIR 


WESTERN  INDIAN  OCEAN 
LAYER  GRADIENT  <BT  DATA) 
SEASON  TWO  (MAR-MAY) 


20°  N 


15  N 


SOMALIA 


RPR  ICR 


20  5 


35  E 


65  E 


70  E 


75“  E 


40  E 


45  E 


50®  E 55°  E 60WE 

LONGITUDP 


Cl 


LATITUDE 


ARABIA 


MADAGASCAR 


35  E MO  E 


45°  E 50° E 


55  E 


60  E 


65  E 


70  E 


75  E 


30  N 


GRADIENT  (m/»«c/10  m) 


25UN  - 


25  N 


NUlfl 


WESTERN  INDIAN  OCEAN 
BELOW-LAYER  GRADIENT  (BT  DATA) 
SEASON  TWO  (MAR-MAY) 


20  N 


20  N 


10  N 


OhBLIR 


AFRICA 


20  s 


20  s 


35  E 


70  E 


50  E 


45  E 


55  E 


75  E 


60  E 65  E 


LONGITUDE 


C-8 


LATITUDE 


. 35  e . 40  E 
30  N 


20  S 


70'c  75°  E . 

h 30*  N 


SO  E 55' E 60' E 

LONGITUDE 


65  E 70  E 


C-9 


LATITUDE 


LATITUDE 


ARABIA 


MRDflGRS CRR 


35  E 10  L 15  l 50  E 55  E 60  E 65  E 70  E 


GRADIENT  (m/MC/10  m) 


75  E , 
30  N 


•25  N 


25  N ■ 


NDIA 


WESTERN  INDIAN  OCEAN 
BELOW-LAYER  GRADIENT  (BT  DATA) 
SEASON  THREE  (JUN-SEP) 


20  N 


-15  N 


SOMRLIR 


AFRICA 


20  5 


20  5 


3S~E 


45  E 


50  E 


55  E 


60  E 


65  E 


70  E 


75  E 


LONGITUDF. 


C-ll 


RRRBIR 


MADAGASCAR 


c-i: 


35  E 40  E 


45  E 50  E 55  E 60  E 65  E 70  E 


75  E 


30  N 


DEPTH  (m) 


25  N - 


■25  N 


NDIR 


WESTERN  INDIAN  OCEAN 
LAYER  DEPTH  (BT  DATA) 
SEASON  FOUR  (OCT-NOV) 


20  N 


SOMALIA 


RFRICfi 


NO  DATA 


20  : 


20  5 


35  E 


4r  T 


40  E 


65  E 


75  f 


50  E 55  E 60  E 

LONGITUDE 


LATITUDF 


35  E 


45  E 


65  E 


45°  E 


30  N 


25*  N 


20*  N 


15°  N 


15°  S 


35“  E 


50° E 55° E 


so'r  55°  E 


60°  E 


60"  E 65®  E 


75*  E 


30  N 


• 25°  N 


20®  N 


20  S 


75"  r. 


NO  DATA 


<o‘c 


40 r 


70*  E 


70*  r 


GRADIENT  (m/s«c/10  m) 


WESTERN  INDIAN  OCEAN 
LAYER  GRADIENT  (BT  DATA) 
SEASON  FOUR  (OCT-NOV) 


IND!  R 


SOMALIA 


RFRICR 


L0NGITUDF 


C-13 


APPENDIX  D: 


NEAR-SURFACE  PARAMETER  CONTOUR  CHARTS  BASED  ON 
XBT  DATA  ARRANGED  BY  SEASON 


D-l 


latitude; 


LONGITUDE 


D-3 


LATITUDE 


D-4 


LRTITUDE 


D-5 


LATITUDE 


LONGITUDE 


D-6 


_ 


LRTITUDE 


ARABIA 


20°  S 
75d  E 


. 35°  E 10*  E 
30  N 


45*  C 50°  € 55°  E 


30  N 


25  N 


20  N 


70°  E 


60  E 65  E 


75  E 


GRADIENT  (m/MC/10  m) 


25  N 


NDI A 


WESTERN  INDIAN  OCEAN 
LAYER  GRADIENT  (XBT  DATA) 
SEASON  TWO  (MAR  -MAY) 


20  N 


15  N 


om  m 


AFRICA 


65*  E 


70*  E 


20°  5 


10 


15*0 


50* E 55° E 

LONGITUDF 


60“  E 


LATITUDE 


50°  E 


30*  N 
25°  N 
20*  N 
15°  N 
10*N 
5°N 
0° 
5bS 
10°S 
iS°S 


20°  S 


60  L 35  E 70  E 


75  L 


30  N 


GRADIENT  (m/sec/10  m) 


■25  N 


INDIA 


20  5 


60  E 65  E 70  E 75  E 


WESTERN  INDIAN  OCEAN 
BELOW-LAYER  GRADIENT  (XBT  DATA) 
SEASON  TWO  (MAR-MAY) 


15°  E 


50°  E 


55°  E 


35°  E 


AFRICA 


SOMRLIfl 


LONGITUDE 


D-8 


LATITUDE 


WESTERN  INDIAN  OCEAN 
LAYER  DEPTH  (XBT  DATA) 
SEASON  THREE  (JUN-SEP) 


60  E 65  E 70  E 75  I 


DEPTH  (m) 


^NDIR 


50  L 


o 35°  E 


40  e 


45  E 


55  E 


25  N 


SOMALIA 


RPR  ICR 


10  s 


45  E 


50  E 55  E 60  E 65  E 

L0NG1TUDP 


70  t 75  I 


D-9 


LATITUDE 


ARABIA 


MRDRGRSCRR 


0 35“  E 
30  N -1 


25  N 


75  E e 
•30  N 


* 25  N 


20  N 


20  $ 
75*  E 


45°  E 


50°  E 55°  E 60°  E 


50°  E 55°  E 60“  E 

LONGITUDE 


65°  E 


65*  E 


70°  E 


70  E 


GRADIENT  (m/sec/10  m) 


INDIA 


WESTERN  INDIAN  OCEAN 
LAYER  GRADIENT  (XBT  DATA) 
SEASON  THREE  (JUN-SEP) 


o 


SOMALIA 


APR  I CA 


40’ Z 45* E 


D-10 


LATITUDE 


ARABIA 


MADAGASCAR 


, 35  E 40  E 45  C 50  E 55  E 60  C 


65  E 70  E 


75  E 


30  N 


30  N 


GRADIENT  {m/sec/IO  m 


25  N 


25  N 


\ 


NO  I A 


WESTERN  INDIAN  OCEAN 
BELOW-LAYER  GRADIENT  (XBT  DATA) 
SEASON  THREE  (JUN-SEP) 


20  N 


20  N 


SOMALIA 


AFRICA 


3S*E  40°  E 45°  E 50°  E 55°  E 60°E  65°  E 70°  E 75°  E 


LONGITUDE 


D-l  1 


LATITUDE 


D-12 


LATITUDE 


35  E 


40  E 


50  E 


55  E 


60  E 


45  E 


25  N 


WESTERN  INDIAN  OCEAN 
LAYER  GRADIENT  (XBT  DATA) 
SEASON  FOUR  (OCT-NOV) 


20  N 


15  N 


• Dm  ,1-fl 


AFRICA 


35  E 40 


45  C 50  E 55  E 

LONGITUDE 


65° E 70  E 


75  E 


30  N 


GRADIENT  (m/t#c/10  m) 


NDIA 


20  N 


15  N 


6S°E  70°  E 75  V 


20°  S 


60  E 


D-13 


LATITUDE 


5*E 


20*  S 


35  E 


40 


45*  E 


■ — — — 

50*  E 55°  E 60“  E 

LONGITUDE 


65*  E 


70  E 


75  E 


75*  E 0 
30°  N 


■ 25  N 


20  N 


60°  E 65°  E 70°  E 


20°  N 


SOMALIA 


RFRICR 


GRADIENT  (m/sec/10  m) 


ND1R 


WESTERN  INDIAN  0< 
BELOW-LAYER  GRADIENT 
SEASON  FOUR  (OCT 


35° E 40* E 

30  N 


25*  N 


45°  E 


50*  E 


D-14 


